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Mr. Stan Spencer 
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71 Main Street West 
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Dear Mr. Spencer: 


Re: Final Report - 1988 Environmental Monitoring 
Upper Ottawa Street Landfill Site 


Site Monitoring Control 


The following is our final 1988 monitoring report for the Upper Ottawa Street 
Landfill Site. The work that was undertaken was in accordance to the terms of 
reference as outlined by the Regional Municipality of Hamilton-Wentworth 
(RMHW) in their request for proposal dated May 20, 1987. The work was conducted 
in two phases. Phase I involved the installation of multilevel monitoring devices; 
and Phase II involved the execution and overseeing of an environmental 
monitoring program at the Site. 


This report has been finalized from a draft report issued on January 26, 1989 and the 
amendments primarily reflect the editing of tables in the report for clarification 


purposes. 


Should you have any questions or comments, please do not hesitate to contact our 
office. 


Yours truly, 


CONESTOGA-ROVERS & ASSOCIATES 


Lrhe 


Michael G. Mateyk, P. Geol. 


CG/JO 
Encl. 
Ce Mr. Val Terluk, RMHW 
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INTROD ON 


Conestoga-Rovers & Associates (CRA) was retained by the 
Regional Municipality of Hamilton-Wentworth (RMHW) to install 
groundwater monitoring piezometers and execute and conduct an 
environmental monitoring program at the Upper Ottawa Street Landfill Site 


(Site). The Site location is presented on Figure 1.1. 


The objectives of the Site monitoring control program 
were outlined by the RMHW in their request for proposal dated May 20, 1987. 
In order to meet the objectives, the investigation was conducted in two 
phases. Phase I involved the installation of multilevel monitoring devices at 
the Site using the guidelines and protocols established by the University of 
Waterloo Groundwater Institute and requested by the RMHW. Phase I 
activities are discussed in Section 2.0. The geology of the Site is discussed in 


Section 4.0. 


Phase II involved the execution and overseeing of an 
environmental monitoring program at the Site. The environmental 
monitoring program included a Site assessment, leachate monitoring, Red 
Hill Creek monitoring, and groundwater monitoring. The results of the Site 
assessment were previously reported in the draft report entitled "Site 
Assessment of Surface Conditions, Upper Ottawa Street Landfill Site", dated 
October 23, 1987. Phase II activities undertaken are discussed in Section 3.0. 
The results of the environmental monitoring program are presented in 


Section 5.0. 


- H 
a 
= = 
a _ = 
ese MeL? (el ep- ee 
oa Aa x 
en. 
i] : vibleap rime 
wy SA pnwvA & T= 
7°) nh oe Oe nig 


» 
ives Hitserme aT eaite 


(ginasuyrsS 
trained gah iemoe 
dine Tt 

° ‘ api 2x 


AS 


A “A 


fe ee 2 
= ~~ Rock Chapev fy} 


Dundurn 
Castle 


Stoney Creek 


ss 
st I Cr | 
= = 5 ie 
= =a. "8 - € 
4 = — 
j = 


=, 


sa Nort 
= Gluaiord 


Low 


At 


a 
Dor oe 


“A 3 
ae 


ir : f = a= ae Ge on ——— AHlens ov ~ * 
~DSIp oe ca. Corners 
ep = On <== =. Seaithville | 
Sh f@plig.nsacse dy | Basingstoke” 


Sy 
y 


oS = pores 


SOURCE : MINISTRY OF TRANSPORTATION, 
ONTARIO TRANSPORTATION MAP SERIES, 
MAP 5, !984 


figure 1.1 


SITE LOCATION 
UPPER OTTAWA STREET LANDFILL | 
Regional Municipality of Hamilton — Wentworth 
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2.0 


DRILLING AND MONITORING WELL INSTALLATION 


Field activities to complete the multilevel piezometer 
installations commenced on December 1, 1987. The borehole drilling and 
multilevel piezometer installations were completed by December 16, 1987. 
Initial well development and testing were completed after installation as 
permitted by weather conditions. The procedures followed for borehole 


completion, multilevel installation, and development are presented below. 


Ze BOREHOLE INSTALLATION 


All-Terrain Drilling of Waterloo, Ontario were retained to 
complete the necessary boreholes for the installation of the multilevel 
piezometers. Drilling commenced on December 2, 1987 and was completed 


on December 16, 1987. 


Boreholes were advanced using a track mounted B-61 
drilling machine equipped with 4-1/4 inch (108 mm) internal diameter (I.D.) 
hollow stem augers. The hollow stem augers were advanced through the 
overburden to refusal on bedrock. The borehole was advanced up to one 
metre into the bedrock using air-rotary drilling methods. The drilling rods 
were removed and threaded steel casing (150 mm) was placed into the 
borehole. The hollow stem augers were then removed and the annular space 


was filled with bentonite gravel to provide a seal in order to prevent surface 


a ee 


tr Of sbi af = 


water or groundwater from the overburden from infiltrating into the 


corehole. 


The boreholes were advanced to the target depth in 
bedrock using diamond core drilling methods. Compressed air was utilized 
as a circulating medium to eliminate the need for water supply and reduce 
the well development requirements. An NX size corehole (76 mm diameter) 
was created to permit the installation of the multilevel devices. Drilling 
progress was good. However, the upper rock formations contain chert, 
resulting in slow drilling and excessive bit wear. Natural gas was observed to 
emanate from the coreholes but did not impede drilling progress 


significantly. 


All rock core was examined to determine the stratigraphy 
and identify zones of significant fracturing, Stratigraphic and 
Instrumentation Logs for each borehole are presented in Appendix A. The 
stratigraphic information is summarized on Table 2.1. All core is stored in 


the yard at the Hamilton public works station adjacent to the Site. 


2.2 MULTILEVEL PIEZOMETER INSTALLATION 


The multilevel piezometers devices were purchased from 
Solinst Canada (Burlington, Ontario). These devices are based upon the 
University of Waterloo Groundwater Institute design and provide an 


inexpensive means of obtaining representative groundwater samples from 
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discrete elevations at a single borehole. The multilevel devices were installed 
on December 10 and 17, 1987. A representative of Solinst Canada supervised 


the installation to ensure well integrity. 


The Solinst system operates by isolating a discrete rock 
interval between two chemically inflated packers. A sampling port within 
this interval is connected to ground surface by a 9.5 mm polyethylene tube. 
The port is constructed of stainless steel, and all riser pipeis FVC. A 
schematic representation of the multilevel piezometer design is presented on 


Figure 2.1. 


The monitoring intervals in each borehole were 
determined by the examination of the rock core. The fracture occurrences for 
each borehole were plotted with respect to depth. These plots are presented in 
Appendix B. The five most significant fracture zones were selected for 
monitoring intervals. The multilevel piezometer was designed to provide 


representative sampling from these intervals. 


The multilevel device is assembled as required and 
installed through the surface casing. All multilevel piezometers were 
installed as designed and thus permit monitoring of the selected intervals. A 
lockable cover was threaded onto the well casing to provide protection of the 
multilevel device. Elevations of the casing were determined to permit the 
evaluation of the water level data. The completion details for the multilevel 


piezometers are summarized on TFablew.2: 


‘fee lu sagt is sivpal 


ie) 


7 i, 


a 
’ f 
at, O) exfareut aa. 


4 
J 


: *= 
ti * vottellaper ea 


a 


PROTECTIVE 
CASING 


GROUND SURFACE 


200 mm @¢ 
BOREHOLE 
(AUGERED) 


114 mm @ 
CASING 


BENTONITE 


BEDROCK SURFACE _ 


iE INFLATABLE 
| PAKER 
50 mm @ |.D. 
[ RISER PIPE 
PORT 5 
ae 
76 mm @ 
NX COREHOLE PACKER 
OW SCHEMATIC 
| | 50 mm ¢ PVC, 
PORT 4 mall 0.53 m LONG 
POLY. PROP. a 
TUBE bu oe 
RUBBER BE 
MALE THREAD GASKET as 
50 mm PORT 3 ne 
STAINLESS aL OS 
STEEL | CHEMICAL = 
INLET COMPOUND uu 
SCREEN ie Se Sz 
(STAINLESS) WITH WATER) aS 
FEMALE THREAD Zo 
| PORT 2 | Boos 
NOTE: 
VERTICAL DISTANCES 
VARY IN EACH DISCRETE : 
INSTALLATION. REFER H In 
TO MULTILEVEL 
PIEZOMETER COMPLETION 
DETAILS TABLE. MONITORING 
INTERVAL 
PORT 1 
|p —m 
75.7 mm @ 
figure 2.1 
TYPICAL DRAWING 
MULTILEVEL PIEZOMETER INSTALLATION 
CRA Regional Municipality of Hamilton — Wentworth 


2184—-30—24/01/89-5—0 (D—2) 


pues] }RoD/ poweuuy 
pues] 305 

yiodsey/ pues] ye0D 
Jaysaypoy /jodsey 
plesoyy /sapeuckay 


puejs] yeoD/ poweuuy, 
puejs] ye05 

yiodsey/ purls] 1205 
Joysayooy /yodsey 


ples0y./sapeukay 


puejs] eoy/poweuuy 
pues] 3205 

yiodsey/ pues] 1205 
Jaysayoy /jodsey 
pler0y /sajeuday 


puejs] yeo5/poweuug 
puejs] e205 

yiodsey/ pues] yoy 
Jaysayooy /ylodse5 
plesoy/sapeukay 


GaYOLINON 
SNOILVNUOF 


CLOLL 16821 9S OL LE8 S 

90°€Z1 61921 cc vl 60°LL v 

LEe69L escZl 16Zl SL PL © 

6S LIL PL Y9IL 69°SC vS'CC c 

08°9SL S6'6SL 8h 0 CEILG l 08°9SL Br OE 
co ZZ SS'6Z1 0S'S L8E S 

SLCLL se ZZ1 £901 v0'9 v : 

SO'P9L 0c Z91 Ze 6l COD € 

cs esl 86 9S1 09°6¢ vP'9C 4 

cL crl LO S¥L Oc IP SI8e l IU Lely 
8S ZZ €Z'081 PSL 6c Pb S 

PS'CZL LY PZ 8cCl s9' OL v 

PL Z9l LL891 8621 Se ol £ 

Secol IS'S9L LLC 19'6L 4 

S9'9SL 18°6SL L¥'8C lesc l 99° PSL 9F'0E 
09°8Z1 92181 £16 L6S S 

98'EZ1 6PSZL Z8€1 veoCl 7 

ZV 021 ee ect 99°21 ear £ 

LV V9L £9 LIL 9C'€C OL 0c GC 

SCZSL OF 09L 8h 0€ CELE l 62st SOE 

(ISWV™) (1SWV™) (Soa) (soa) (ISWV") (1SWV™) 
QOL Wows OL Wows WaGNNN NOILVAdTA H1d4d 
NOILVAd149 H1ddd WOLLOd TIWLOL 


IWAUALNI ONRIOLINOW 


SUVLIG NOLLIIMNOD WALINOZAld TAATULINN 


TTAIIVL 


L088 


cP'8sl 


60°981 


b9'88L 


(ISWV™) 
NOILVAS19 
JONAUAITY 


8c Z8L 


crest 


cLsst 


eZ Z8l 


(1ISW¥) 
NOILVAS14 
GNnNOoUwd 


28/71/91 


28/71/11 


28/71/80 


28/71/¥0 


GS.LATd WOO 
aLVd 


LB-FdW 


L8-tdW 


L8-ldW 


AONAUITT 
FIOHIUNOD 


23  PIEZOMETER DEVELOPMENT 


Three standing well volumes were evacuated from each 
multilevel tube prior to sample collection to ensure that groundwater 
sampled was representative of the formation conditions. The well 


development and stabilization records are presented in Appendix C. 


The deep sampling tubes were evacuated using the triple 
tube sampling pump. The pump tubing and packer assembly is inserted to 
the bottom of the sampling tube. A rubber packer is inflated via an internal 
nitrogen line to restrict infiltration of formation waters. Compressed 
nitrogen is then used to force the standing water column to the surface via 
the pump tubing. Development water is discharged from the pump assembly 
and may be collected as required for samples. All materials in the triple tube 
sampling pump consist of teflon or stainless steel. The triple tube sampling 
pump was flushed with methanol and deionized water prior to use in each 


sampling tube. 


24 HYDRAULIC MONITORING 


Water level measurements were recorded for each 
sampling tube to ensure that the devices were functioning as designed and to 
define the hydrogeologic setting at each piezometer. Water depths are 


recorded using a narrow diameter electric water level gauge. 


The integrity of the multilevel piezometers was 
determined by removing water from one sampling tube and monitoring the 
water level in the tube above. The integrity testing has shown that all 
sampling tubes are functioning properly. However, during the course of the 


sampling of the piezometers the following conditions were noted: 


¢ flowing conditions were experienced at MP4-2. The piezometer continued 
to flow for four days subsequent to sampling. The flow from this 


piezometer was directed to Red Hill Creek; 


e the pressurization of MP4-3 resulted in flow from MP4-4 in the course of 
the June sampling event. No flow was recorded at MP4-3. MP4-4 was 
sampled with the sampling system inplace at MP4-3. This condition was 


not experienced during the September sampling event. 


In addition water level measurements were recorded 
prior to each sampling event. This data was used to identify the hydraulic 
gradients present at each multilevel piezometer and are discussed in 


Section 4.0. 


3.0 


1988 MONITORING PROGRAM 


The 1988 environmental monitoring program was 
prepared to ‘provide sampling points for chemical analyses that serve to 
provide an early warning to possible increases in the levels of toxic chemicals’ 
and to monitor the impact of the landfill on the water quality of the Red Hill 


Creek. The monitoring program consisted of the following components: 


i site assessment; 
2) leachate monitoring; 
3) Red Hill Creek monitoring; and 


4) groundwater monitoring. 


The monitoring program conducted in 1988 is presented 
in Appendix D. A complete list of the parameters analyzed is also presented 


in Appendix D. 


3:1 — SITEsASSESSMENT 


An initial assessment of the Upper Ottawa Street Landfill 
Site was conducted in order to determine the existing Site conditions and 
establish the necessary remedial works required for erosion control and 
associated Site stabilization. The details and results of the assessment were 


discussed in CRA, 1987. 


3.2 LEACHATE MONITORING 


The leachate was sampled twice during 1988 at MH 32 and 
from two leachate seeps located on the north side of the Site for the 
parameters identified on Table D.1. Although numerous seeps were observed 
along the north side of the Site, only the two largest seeps identified in 
CRA, 1987 were monitored. Erosional rills generally intersect the ground 
surface along the base of the steep 1:1 side slopes at approximately one metre 
intervals. The area is sparsely vegetated and is characterized by a septic odour. 
The leachate sampling locations are presented on Figure 3.1. The results of 


the leachate monitoring are discussed in Section 5.1. 


30 RED MICU CREEK MONITORING 


The 1988 program provided for surface water quality 
monitoring at two locations along Red Hill Creek; one upgradient and the 
other downgradient of the Site. These sampling locations are identified on 
Figure 3.2. Water samples were collected on two occasions and analyzed for 
the parameters listed on Table D.2. Sediment samples were collected in June 


1988 and analyzed for PCBs and PAHs (Table D.4). 


In addition to the surface water samples collected by CRA, 
the Ministry of the Environment (MOE) collected independent samples in 


May, 1988, and submitted them for analysis. The results of this monitoring is 
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discussed in conjunction with the surface water samples collected by CRA in 


Section 5.2. 


3.4 GROUNDWATER MONITORING 


Groundwater samples were collected twice from each of 
the four new multilevel piezometers identified in Section 2.0. These 
locations are presented on Figure 3.3. Groundwater samples collected were 


analyzed for the parameters on Table D.3. 


Prior to sample collection, the depth to water in each 
piezometer was measured using an electric tape and recorded. The water 
level measurements are summarized on Table 3.1. In addition, the RFP 
specified that water level BGinsnane were also to be obtained at locations 
15 and 16 once per year. However these observation wells could not be 
located although a search of the areas proximate to the well locations as 


identified in Figure 3.3 was conducted. 


Groundwater samples were collected from the newly 
installed piezometers on two occasions. The June sampling was conducted 
immediately following the development of the piezometers. The 
development and stabilization records are presented in Appendix C. The 
subsequent sampling was conducted in September. In the September 
monitoring event the piezometers were purged of one well volume prior to 


sampling. However, as a result of the very poor recovery rates for the 
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majority of the piezometers a total of three weeks was required per sampling 
round in order to collect sufficient sample for analysis. The sampling of the 
piezometers was conducted according to the protocols outlined in Appendix C 
of the proposal "Environmental Monitoring (Item II), Upper Ottawa Street 


Landfill Site, Site Monitoring Control", dated June 19, 1987. 


The results of the groundwater monitoring are discussed 


in Section 5.3. 


3.5 SUMMARY 


Notwithstanding the surface water samples collected in 
May by the MOE, all analysis was carried out by Novalab from Lachine 
Quebec. Analytical reports as provided by the laboratories are presented in 
Appendix E. A summary of the field measurements, sample numbers and 
locations are presented on Table 3.2 and 3.3. There were no quality 
assurance/ quality control (QA/QC) samples collected as part of the 


monitoring program. 
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TABLE 3.3 


SAMPLING KEY, SEPTEMBER 
UPPER OTTAWA LFS MONITORING 
CRA Sample Source Date Time Field pH Field BNAE VOC PCB/ 
Number Sampled Conductivity PESTICIDES 
(MM/DD/YY) (hh:mm) 

1-1 MP1-1 09/23/88 7:30AM 5.63 >20,000 X X 
1-2 MP1-2 09/23/88 8:45AM 5.80 >20,000 X X 
1-3 MP1-3 09/23/88 9:50AM 6.14 >20,000 X X 
1-4 MP1-4 09/15/88 - 6.15 >20,000 X X 
1-5 MP1-5 09/23/88 11:00AM 6.85 9,000 X X 
2-1 MP2-1 09/15/88 - 6.03 >20,000 X X 
2-2 MP2-2 09/15/88 - 6.14 >20,000 xX X 
2-3 MP2-3 09/15/88 - 6.50 >20,000 X X 
2-4 MP2-4 09/15/88 - 6.76 >20,000 X X 
2-5 MP2-5 09/15/88 - 7.43 4,470 X X 
3-1 MP3-1 09/15/88 - 55 >20,000 X X 
3-2 MP3-2 09/15/88 - 5.82 >20,000 X X 
3-3 MP3-3 09/15/88 - 6.06 >20,000 X X 
3-4 MP3-4 09/15/88 - 6.44 >20,000 X X 
3-5 MP3-5 09/15/88 - 7.48 5,120 X X 
4-] MP4-1 09/15/88 - 6.21 >20,000 X X 
4-2 MP4-2 09/23/88 8:15AM 5.98 >20,000 Xx X 
4-3 MP4-3 09/15/88 - 6.57 >20,000 X X 
4-4 MP4-4 09/16/88 - 6.60 >20,000 X X 
4-5 MP4-5 09/16/88 10:00AM 7.10 8,950 X X 

Leach MH Manhole 32 09/16/88 9:25AM 12.45 14,240 X X X 

SEEPA SEE 09/16/88 11:30AM 7.58 11,250 X X X 

SEER 2 SEEP 2 09/16/88 12:45PM Feliz 11,700 X X X 

SP-1 Surface Water 09/16/88 1:45PM 7.64 1,226 Xx X X 

Location 
SP-2 Surface Water 09/16/88 1:15PM 7.69 1,548 Xx Xx Xx 


Location 


4.0 


GEOLOGIC/HYDROGEOLOGIC EVALUATION 


41 SITEGEOLOGY 


The geology at the Upper Ottawa Street Landfill Site 
consists of a thin layer of overburden which overlies horizontally bedded, 
Paleozoic bedrock formations. The overburden consists of a clayey silt. It 


varies in thickness from 0.76 m at MP1 to 7.38 m at MP4. 


The bedrock cores have been described and classified 
following the nomenclature of Liberty (1971). The lithologic units which 
were observed in the rock cores include: the Unnamed (or Vinemount), Goat 
Island and Gasport Formations of the Lockport Group; the Rochester, 
Irondequoit, Reynales and Thorold Formations of the Clinton Group; and the 
Grimsby and Cabot Head Formations of the Medina Group. The observed 
thicknesses of each of these units are presented on Table 2.1. The following 


section summarizes the lithologic features of the bedrock units. 


4.1.1 Lockport Group 


Unnamed Formation 


This formation is exposed at surface in Red Hill Creek. 


This unit consists of thinly bedded, greenish-grey, fine-grained, argillaceous 
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dolomite with shaley partings. The thickness of this unit is greatest near 


MP1-87 as it has been reduced by erosion at the other locations. 
Goat Island Formation 


The Goat Island Formation is distinguished by the 
presence of abundant chert nodules which resulted in slow drilling and 
excessive bit wear. The unit consists of thin to medium bedded, light grey to 
cream, hard, very fine grained cherty dolomite. Some fossiliferous beds and 


layers are present. 


Gasport Formation 


The Gasport Formation can be divided into two members. 
The upper member consists of massive bedded, grey, fine to medium grained, 
porous dolomite. The lower member is composed of massive, greenish-grey 


fine grained dolomite with some shaley interbeds. 


4.1.2 Clinton Group 


Rochester Formation 
The Rochester Formation is a relatively thick 


accumulation of thinly bedded, black to grey, fine grained shale. This unit is 


brittle and breaks easily along the horizontal bedding planes. Areas of intense 
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fracturing can be determined from the fracture spacings. Thin dolomite and 
limestone beds, and some bioclastic carbonate beds are observed to interbed 
with the shale. This unit forms a sharp contact with the underlying 
Irondequoit Formation. The Decew Formation which commonly caps the 


Clinton Group was not observed in the rock core. 


Irondequoit Formation 


The Irondequoit Formation is a distinct, massive bedded, 
porous, grey medium grained, crystalline limestone. Traces of fossils are 


present and calcite and silica are observed on fracture faces. 


Reynales Formation 


Two members are recognized within the Reynales 
Formation. The Upper Member consists of thin bedded to massive, pale 
green shaley dolomite with some shaley partings and traces of pyrite nodules. 
The Lower Member is massive bedded, buff, fine to medium grained 
fossiliferous dolomite. Pyritic nodules are a distinguishing feature of the 
Lower Member. Sharp bedding contacts are observed above and below this 


formation. 
Thorold Formation 


The Thorold Formation is a distinct unit consisting of 


thinly bedded, fine grained, green sandstone. Bedding structures can be 
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observed within the sandstone, and thin grey dolomitic beds and 


conglomerate beds containing rounded green shale pebbles are common. 


4.1.3 Medina Group 


Grimsby Formation 


The Grimsby Formation generally consists of thinly 
bedded, reddish-brown, fine grained mudstone, sandstone and shale. The 
upper contact of this unit is gradational, as interbedding of greenish 


sandstone is common. 


Cabot Head Formation 


The Cabot Head Formation was the lowest unit penetrated 


by the boreholes. This unit consists of grey to greenish, very fine grained, 


fissile shale. Thin interbedded layers of siltstone and limestone are common. 


4.2 SITE HYDROGEOLOGY 


The hydrogeologic investigation at the Site is limited to 


the bedrock. Three hydrogeologic units are evident by the potentiometric 


elevations as measured at each of the four piezometer nests. These units 


appear to be loosely related to the three lithologic units identified in 
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Section 4.1.1 and are referred to as the Lockport Group, the Clinton Group and 
the Medina Group. The potentiometric elevations are presented on Table 3.1 


and illustrated graphically for each nest on Figures 4.1 through 4.4. 


The groundwater flow in the Lockport Group displays a 
moderate vertical gradients of 0.13 directed downwards. A reversal in this 
gradient was observed in the September monitoring at MP1 and MP4. A 
lateral component of groundwater flow in this unit is directed to the east 


southeast at a gradient of 0.003. 


The groundwater flow in the Clinton Group at this Site is 
dominated by the strong vertical gradients of 0.65 directed downward. A 
lateral component of groundwater flow is directed to the west at a gradient of 


0.01. 


Hydrogeologic information on the Medina Group is 
limited since only one piezometer was completed in this unit. A strong 
upward gradient of 0.58 is observed between the Cabot Head Formation and 


the Thorold of the Clinton Group at MP3. 


Generally, the strongest hydraulic gradients at the Site are 
directed downwards. It is expected therefore that the bulk of the groundwater 
infiltrating the Site will migrate downwards. Insufficient data has been 
obtained in order to determine if there is any seasonal variation in the 


groundwater elevations. 
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5.0 


ANALYTICAL RESULTS 


opi LEACHATE MONITORING 


Tables 5.1 and 5.2 summarize the detected occurrences of 
the leachate monitoring parameters presented in Table D.1. The results of the 
analyses show the leachate from the manhole is dilute compared to the 
surface seeps. In the June and September monitoring the relative 
concentrations for most USEPA Priority Pollutants obtained at each sampling 
location are similar. However the levels of ethylbenzene, methylstyrene 
isomers, m+p xylene,and o-xylene were elevated by a factor of 10 in June as 
compared to the September data obtained for Seep 1. The concentrations of 
these compounds exceed the respective drinking water criteria, where 
available, at both Seep 1 and Seep 2. The drinking water criteria are not 
exceeded in the samples collected at the manhole. The levels of priority 
pollutants detected are within the levels noted on Table 7 of the RFP for 
leachate seeps and Table 11 for leachate collected at the manhole at Location 


32. Tables 7 and 11 from the RFP are reproduced in Appendix F. 


5.2. RED HILL CREEK MONITORING 


5.2.1 Surface Water Quality 


Surface water samples were collected from the two 


locations shown on Figure 3.2 in June and September 1988. In addition, the 
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TABLE 5.1 


DETECTED OCCURANCES OF LEACHATE MONITORING PARAMETERS, JUNE 1988 
UPPER OTTAWA LANDFILL SITE MONITORING 


LAB SURFACE SURFACE |= MANHOLE 
COMPOUND MDL BLANK’ SEEPNO1 SEEPNO2 LOCATION 32 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 


VOLATILE ORGANIC COMPOUNDS 


Benzene 1 ND 28 4.7 S Be 
Chlorobenzene 1 ND 18 che ND 
Chloroform 1 ND ND SF) 2.6 
1,2-Dichlorobenzene 1 ND 4 2.6 ND 
1,3-Dichlorobenzene 1 ND 8.4 ND ND 
1,4-Dichlorobenzene 1 ND 14 5eS 5.9 
Dichloromethane 10 ND 20 ND 30* 
Ethylbenzene 1 ND 120 180 ND 
Methylstyrene Isomers 1 ND 250 85 8.3 
Mesitylene 1 ND 40 49 3.0 
Tetrachloroethylene 1 ND ND ND 1d 
Toluene Ps ND 2.0 4.6 ND 
M+P Xylene 2 ND 190 390 4.9 
O-Xylene 1 ND 100 160 jy 
Trimethylbenzene Isomers** i ND 450 340 UW 
Tetramethylbenzene Isomers** 1 ND 290 200 11 
BASE/NEUTRAL AND ACID COMPOUNDS 

Acenaphthene 2 ND & Fl) ND ND 
Anthacene 2 ND 1 ND ND 
Bis(2-ethylhexyl) phthalate 2 1.7 we 1.8 22 
Di-n-butyl phthalate 2 112 12 8.3 11 
Fluoranthene 2 ND ND ND TR 
Fluorene 2 ND 29 ND ND 
Naphthalene 2 ND ND 8 ND 
Phenanthene 2 ND 22 ND LS 
23) 2" CODD" 0.11 0.12 0.06 0.14 


PCB AND ORGANOCHLORINATED PESTICIDES 
Aroclor 1254 0.02 NA 0.81 ND 0.07 


* 2,3,7,8-Tetrachlorodibenzo-p-dioxin values are detection limits obtained for individual sample 

TR - trace 

NA - Not analyzed 

ND - Not Detected 

* Samples analyzed on this date showed higher levels of dichloromethane compared to the other 
similar samples analysed on separate days. 

** Total concentrations were calculated using the response factor of mestylene 
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TABLE 5.2 


DETECTED OCCURANCES OF LEACHATE MONITORING PARAMETERS, SEPTEMBER 1988 
UPPER OTTAWA LANDFILL SITE MONITORING 


SURFACE SURFACE MANHOLE 
COMPOUND MDL BLANK SEEP NO 1 SEEP NO 2 LOCATION 32 
(ug/L) (ug/L) (ug/L) (ug/L) (g/L) 


VOLATILE ORGANIC COMPOUND 


Benzene 1 ND 2.6 6.5 3 
1,2-Dichlorobenzene 1 ND 1.6 ND TR 
1,3-Dichlorobenzene 1 ND D7 ND ND 
1,4-Dichlorobenzene 1 ND a1 1.8 Dee 
A-Methylstyrene 1 ND ND ND 1.5 
Methylstyrene Isomers 1 ND ND ND 19 
Mesitylene 1 ND ND ND 6 
M+P Xylene 2 ND oo 17 2.4 
O-Xylene 1 ND 16 TR 22 
Other Aromatic Compounds i! ND 560 55 48 
BASE/NEUTRAL AND ACID COMPOUNDS 

Acenaphthene 1 ND 4 13 27 
Acenaphthylene 1 ND ND ND 1.6 
Anthacene 1 ND TR ND 
Bis(2-ethylhexyl)phthalate 4 ND 1.6 1a 22 
Di-n-butylphthalate i ND ND 2.6 ND 
1,3-Dichlorobenzene 1 ND 20 ND ND 
1,4-Dichlorobenzene 1 ND 4.9 1.9 3.9 
Fluorene 1 ND 3.4 1.7 a3 
N-nitrosodiphenylamine 1 ND 4.1 ps! 4.6 
Phenanthene 1 ND 1.9 ND ND 
Phenol 2 ND ND ND 3.9 
2,4-Dimethylphenol 12 ND 6 77 18 
Other Dimethylphenols 6 ND 14 ND 66 
20,7 8-2 1D ND 0.1 0.12 0.16 


PCB AND ORGANOCHLORINATED PESTICIDES 


Aroclor 1248 0.05 NA TR TR TZ 
Aroclor 1254 0.02 NA 0.03 0.02 0.08 
A-BHC 0.001 ND ND ND 0.003 


* 2,3,7,8-Tetrachlorodibenzo-p-dioxin values are detection limits obtained for individual sample 

NA - Not analysed 

TR = Trace 

ND - Not Detected 

Other Aromatic Compounds = Total concentration of tri- and tetramethylbenzene using the response 
factor of mesitylene 


MOE collected two surface water samples in May. These locations are 
identified as Downstream-SW 2 and Upstream-SW 4, but their geographic 
proximity to the sampling locations identified in Figure 3.2 has not been 


determined. 


Tables 5.3 and 5.4 summarize the detected occurrences of 
the surface water monitoring parameters presented in Table D.2. The 
downstream surface water is characterized by the low level occurrence of 
bis(2-ethylhexyl)phthalate. The laboratory blank did indicate a similar 
concentration to those levels detected in June indicating that these levels may 
not reflect in situ conditions. A review of Table 11 (Appendix F) indicates 
that bis(2-ethylhexyl)phthalate is commonly detected in the surface water of 


Red Hill Creek at levels above the drinking water criteria. 


Table 5.5 summarizes the detected occurrences of the 
various compounds analyzed by the MOE. The detection of carboxylic acids in 
the upstream sample indicates possible biodegradation of organics from 
landfilled materials. Biodegradation is commonly associated with surface 
water samples collected downstream of landfill sites. The presence of 
carboxylic acid in the upstream sample may indicate the presence of a second 


source influencing the chemistry at this location. 


1% 


TABLE 5.3 


DETECTED OCCURANCES OF BNAEs AND VOCs, SURFACE WATER, JUNE 1988 
UPPER OTTAWA LANDFILL SITE MONITORING 


LAB SURFACE SURFACE 
COMPOUND MDL BLANK WATER NO 1 WATER NO 2 
(ug/L) (ug/L) (ug/L) (ug/L) 
VOLATILE ORGANIC COMPOUNDS 
Tetrahydrofuran i) ND 6.0 7A 


BASE/NEUTRAL AND ACID EXTRACTABLE COMPOUNDS 


Di-n-butyl phthalate 1 7 17. 7.4 
Bis(2-ethylhexyl)phthalate 1 12 ol 17 
NOTES: 


ND - Not detected. 
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TABLE 5.4 


DETECTED OCCURANCES OF BNAEs AND VOCs, SURFACE WATER, 
SEPTEMBER 1988 
UPPER OTTAWA LANDFILL SITE MONITORING 


LAB SURFACE SURFACE 
COMPOUND MDL BLANK WATER NO 1 WATER NO 2 
(ug/L) (ug/L) (ug/L) (ug/L) 


VOLATILE ORGANIC COMPOUNDS* 


BASE/NEUTRAL AND ACID EXTRACTABLE COMPOUNDS 


Di-n-butyl phthalate 1 PAS) ND 2.8 
Bis(2-ethylhexyl)phthalate 1 19 ND 7 
NOTES: 


Surface Water Nol - Upstream 

Surface Water No2 - Downstream 

*  - Volatile organic compounds not detected 
ND - Not Detected 
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TABLE 5.5 


DETECTED OCCURRENCE OF COMPOUNDS IN SURFACE WATER 


ANALYSIS BY MOE, MAY 1988 


UPPER OTTAWA LANDFILL SITE MONITORING 


COMPOUND 


VOLATILE ORGANIC COMPOUNDS 
Methylene chloride 

Chloroform 

Benzene 

Trichloroethylene 

Ethylbenzene 


CHLORINATED 
1,2-Dichloroethylene 
Chlorobutene 
Dichlorobenzene 


AROMATIC HYDROCARBONS 
C2 Alkyl Benzene 

C3 Alkyl Benzene 

C4 Alkyl Benzene 

CS Alkyl Benzene 

Tetralin 

C10H12 Aromatic HC 

C11H14 Aromatic HC 

Methyl styrene 


MISCELLANEOUS 
Acetone 

Dimethyl sulfide 
Propanol 
1,4-Diethylene Dioxide 
Hydrocarbons 


NITROGEN COMPOUNDS 
3-(2-hydroxypropyl)-5-methyl-2-oxazolidone 
N,N-diethyl-3-methyl benzamide 
Benzothiazolone 


CARBOXYLIC ACIDS 
C8 Carboxylic acid 

C9 Carboxylic acid 

C4 alkyl benzoic acid 


MISCELLANEOUS 
Caffeine 


NOTES: 


Number in parentheses - number of compounds 
SURFACE WATER NO 2% - Downstream 
SURFACE WATER NO 4” - Upstream 

NP - Data not provided 

ND - Not detected 

NA - Not analyzed 


LAB SURFACE 
MDL BLANK WATER NO 2* 

(ug/L) (ug/L) (ug/L) 
NA NA 0.5 
NA NA TR 
NA NA TR 
NA NA ND 
NA NA TR 
NA NA NP 
NA NA NP 
NA NA NP 
NA NA 1S 

NA NA 2.9 (3) 

NA NA 33/1) 

NA NA 1E2N(7) 
0.1 

0.6 (2) 
1092 

0.8 (7) 
NA NA 0.1 
NA NA 0.1 
NA NA NP 
NA NA NP 
NA NA 0.1 
NA NA NP 
NA NA NP 
NA NA NP 
NA NA NP 
NA NA NP 
NA NA NP 
NA NA 0.6 


SURFACE 
WATER NO 4** 
(ug/L) 


0.7 
ND 
TR 
0.2 
ND 


0.9 


NP 
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5.2.2 Sediment Quality 


Sediment samples were collected at upstream and 
downstream of the Site during the June monitoring event in accordance with 
the RFP. These samples were submitted for PCB and PAH analyses. The 


results of the analyses are presented on Table 5.6. 


The sediment in Red Hill Creek is characterized by the 
presence of low level PAHs. The PAH concentrations in the sediment were 
higher downstream of the landfill as compared to the upstream location. In 
contrast, the level of PCBs in the sediment were somewhat higher upstream 
than downstream of the landfill. These observations contrast with previous 


investigations at the Site. 


5.3. GROUNDWATER MONITORING 


The four newly installed piezometer nests were sampled 
in June and September 1988. Groundwater samples collected were analyzed 
for the parameters on Table D.3. A summary of detected occurrences of VOCs 
is presented on Tables 5.7 and 5.8. A summary of the detected occurrences of 


base/neutral acid extractable compounds is presented on Tables 5.9 and 5.10. 
Organic compounds in the groundwater, which are found 


in low concentrations at the MP1, MP2 and MP4 nests, are similar to those 


detected at locations identified as 'near to the landfill' in Table 17 
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(Appendix F). The organics in the groundwater include benzene, toluene, 
phthalates, tetrahydrofuran and 1,4-dioxane. The organics in greatest 
numbers and highest concentration were detected in groundwater sample 
collected at the MP3 nest. The levels of the organics in the groundwaters 
from this nest reflected the leachate collected at Seeps 1 and 2 (Tables 5.1 and 
5.2). The highest levels of 1,4-dioxane and tetrahydrofuran were detected at 


the MP3 nest in both the June and September monitoring events. 


54 SUMMARY 


Table 5.11 summarizes the drinking water criteria set forth 


by the MOE and New York State for select organic compounds. 


The leachate collected from surface seeps located along the 
north face of the Site display elevated levels of organic compounds when 
compared to the leachate collected at the manhole at Location 32. The 
concentrations of compounds detected in the seeps exceed the drinking water 
criteria, where available. The drinking water criteria are not exceeded in the 


samples collected at the manhole. 


The surface water of Red Hill Creek downstream of the 
Site is characterized by the low level occurrence of bis(2-ethylhexyl)phthalate. 
There are fewer detectable organic compounds in Red Hill Creek than in the 


leachate. The impact of the landfill on the Creek appears to be minimal as the 
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TABLE 5.11 


DRINKING WATEK CRITERIA 
UPPER OTTAWA STREET LANDFILL SITE 


COMPOUND DRINKING WATER 
CRITERIASS 
(ppb) 

Benzene 1.08 
Toluene 50.08 
Xylenes 50.08 
Ethylbenzene 50.08 
C3-benzenes 50.08 
C4-benzenes - 
Dichloromethane 50.08 
Dichlorobenzenes 20.08 
di-n-butyl phthalate 50.08 
bis(2-ethylhexyl)phthalate 4.08 
Phenol 2.0f 
Cresols 2.0f 
Xylenols 2.0f 
Aniline 1.0f 
Tetrahydrofuran 50.08 


1,4-dioxane - 
Benzothiazole = 


f Ontario Ministry of the Environment Drinking Water Objectives (where 
available). 


& New York State Proposed Drinking Water Toxic Standards, January 1985 
(where available). 


o> AAT OR 


: a, 
° . 


i She Lael me]. _ 


oa 


_ Pass. . 
marve.~ 
: 


a = 
beceaget chs Oe 


levels of the organic compounds detected downstream are not significantly 


different than the levels detected upstream. 


The sediment in Red Hill Creek is characterized by the 
presence of low level PAHs. The PAH concentrations in the sediment were 
higher downstream of the landfill as compared to the upstream location. In 
contrast, the level of PCBs in the sediment were somewhat higher upstream 


than downstream of the landfill. 


The groundwater collected from the MP1, MP2 and MP4 
nests are characterized by low levels of organic compounds. The 
concentrations at these locations do not exceed the drinking water criteria 
where available. However, the groundwater quality of samples collected 
from the MP3 nest reflected the levels observed at the leachate seeps located 
along the north face of the Site. The levels of tetrahydrofuran were 10 times 
higher at the MP3 nest as compared to the other installations; the level of 
1,4-dioxane was 100 times higher. There are no drinking water criteria for 


these two compounds. 
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6.0 


CONCLUSIONS 


1) 


2) 


3) 


4) 


5) 


Based on the available data it is concluded that: 


The geology of the area consists of a thin layer of overburden which 


overlies horizontally bedded Paleozoic bedrock formations. 


The hydrogeologic investigation at the Site is limited to the bedrock 
formations. The strongest hydraulic gradients at the Site are directed 
downwards. It is expected therefore that the bulk of the groundwater 


infiltrating the Site will migrate downwards. 


The results of the organic analyses of the leachate samples shows that 
the leachate from the manhole (Location 32) is relatively dilute 
compared to the surface seeps located along the northern face of the 
landfill. The concentrations of compounds detected in the seeps exceed 
the drinking water criteria, where available. The drinking water 


criteria are not exceeded in the samples collected at the manhole. 


The impact of the landfill on Red Hill Creek appears to be minimal 
because the levels of the organic compounds detected downstream are 


not significantly different than the levels detected upstream. 
The sediment in Red Hill Creek is characterized by the presence of low 


level PAHs. The PAH concentrations in the sediment were higher 


downstream of the landfill as compared to the upstream location. In 
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contrast, the level of PCBs in the sediment were somewhat higher 


upstream than downstream of the landfill. 


The groundwater collected from the MP1, MP2 and MP4 nests are 
characterized by low levels of organic compounds. The concentrations 
at these locations do not exceed the drinking water criteria where 


available. 


The groundwater quality of samples collected from the MP3 nest 
reflected the levels observed at the leachate seeps located along the 
north face of the Site. The levels of tetrahydrofuran were 10 times 
higher at the MP3 nest as compared to the other installations; the level 
of 1,4-dioxane was 100 times higher. There are no drinking water 


criteria for these two compounds. 


ups 


All of Which is Respectfully Submitted, 
CONESTOGA-ROVERS & ASSOCIATES 


Christine H. Galinski, M. Sc. 


Michael G. Mateyk, P.Geol. 
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APPENDIX A 


STRATIGRAPHIC AND INSTRUMENTATION LOGS 


STRATIGRAPHIC AND INSTRUMENTATION LOG 


(BEDROCK) 
PROJECT NAME: UPPER OTTAWA STREET LANDFILL 
PROJECT NO.: 2184-10 


CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH 


LOCATION: 70 m WEST OF UW9 


DEPTH DESCRIPTION OF STRATA 


m BG 


CLAYEY SILT: brown, wet 


DOLOMITE (UNNAMED FORMATION, LOCKPORT 
GROUP): fine grained, thinly bedded, 
argillaceous, some shaley partings, 

reenish gray, uneven bedding planes, 
ossiliferous, regular fracturing 


DOLOMITE (GOAT ISLAND FORMATION, 
LOCKPORT GROUP): very fine grained, 
thin to medium bedded, cherty, light 
ray to cream, very hard, some 
ossiliferous beds 

— numerous chert nodules between 9.7 
and 15.2 m. BGS 


DOLOMITE (UPPER MEMBER, GASPORT 
FORMATION, LOCKPORT GROUP): massive, 
gray, fine to medium grained, porous 


DOLOMITE (LOWER MEMBER, GASPORT 
FORMATION, LOCKPORT GROUP): massive, 
fine grained, greenish gray, some shaley 
beds, irregular bedding 


SHALE (ROCHESTER FORMATION, CLINTON 
GROUP): black to gray, fine grained, 
brittle, thinly bedded, close fractures, 
interbedded with thin bioclastic 

dolomite and limestone beds, fossiliferous 


LIMESTONE (IRONDEQUOIT FORMATION, 
CLINTON GROUP): massive, gray, medium 
rained, crystalline, porous, trace 

ossils, trace calcite, and silica on fractures 


NQTES; 
SZ WATER FOUND W SSTATIC WATER LEVEL 


HOLE DESIGNATION: MW1—87 


(PAGE 1 of 2) 


DATE COMPLETED: 4/12/87 
DRILLING METHOD: AIR CORE 
CRA SUPERVISOR: L. LEMON 


MONITOR 
INSTALLATION 


LA LS 


NM — NOT MEASURED 


sll is 


(= 

Cc 
mBaOO 
<AM<OOmM”A 
AMAy =I 
ZAaACHAMD 


N 
m BG m AMSL LOCKING % % % | 
REFERENCE ELEVATION 188.64 | ]] PROTECTIVE 
0.0 GROUND ELEVATION 187.73 fi | 
6 
| Oe ON ee 


eee te Bs 
BOE 


100 +100 


4 70 | +100 
OLE 


100 +100 
. 100 +100 | 
100 +100 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 
MW1—87 


PROJECT NAME: UPPER OTTAWA STREET LANDFILL 
— (PAGE 2 of 2) 

PROJECT NO.: 2184-10 DATE COMPLETED: 4/12/87 

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 

70 m WEST OF UW9 CRA SUPERVISOR: L. LEMON 


HOLE DESIGNATION: 


LOCATION: 


maOoOoO 
<~<AM<OoNomMma 


MONITOR 
INSTALLATION 


N 
m BG m AMSL % | % % 
24.0 
ieee ieee FORMATION, | 
CLINTON GROUP): massive, gray, medium 50 mm 6 
rained, crystalline, porous, trace 160.74 RISER PIPE 65 |, 59) F100 
ossils, trace calcite, and silica on fractures 


DEPTH DESCRIPTION OF STRATA 


o-aAYr<mMmem 


158.55 


green, shaley partings, trace pyrite nodules 


DOLOMITE (LOWER MEMBER, REYNALES 
FORMATION, CLINTON GROUP): massive 
bedded, fine to medium grained, buff, 
fossiliferous, pyrite nodules, sharp 

bedding contacts 


SANDSTONE (THOROLD FORMATION, CLINTON 
GROUP): thinly bedded, fine grained, 

green, trace shaley laminae, thin 

dolomitic or conglomerate beds 

— dolomitic beds at 30.13 to 30,25 m. 

— conglomerate beds at 30.5, 30.58, 
30.69, 30.84 m. 


END OF HOLE AT 30.54 m BGS 


SHALEY DOLOMITE (UPPER MEMBER, REYNALES 
INFLATABLE 
PAKER 
10 91 | +100 


FORMATION, CLINTON GROUP ): very fine 
76 mm 6 
NX COREHOLE 


grained, thinly bedded to massive, pale 


157.95 


157,19 


NOTES: 1. Fracture occurrences and 
core breaks are detailed on separate 
forms. 


2. Core from Run 6 was dropped on 


NOTES; 
NZ WATER FOUND W SSTATIC WATER LEVEL NM — NOT MEASURED 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 


(BEDROCK) 
PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: ee 
PAGE dof 2 
PROJECT NO.: 2184-10 DATE COMPLETED: 8/12/87 
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 
LOCATION: EAST OF UW7 CRA SUPERVISOR: L. LEMON 
E CR 
L OE 
v EO 
MONITOR 
DEPTH DESCRIPTION OF STRATA INSTALLATION “ 
m BG | R 
0 Y 


m es = 
REFERENCE ELEVATION 186.09 | 1 ih PROTECTIVE 
0.0 GROUND ELEVATION 185.12 ih. 
CLAYEY SILT: brown, wet arene Ol Of | A 
iL 114 mm ® 
DOLOMITE (UNNAMED MEMBER, LOCKPORT : | - 
! 


FORMATION): fine grained, thinly bedded, 

argillaceous, some shaley partings, SB BELO Eales) 

aaa gray, uneven bedding planes, >i 94) BS 
ssiliferous, regular fracturing 


100 | 77 


DOLOMITE (GOAT ISLAND MEMBER, LOCKPORT ; 

FORMATION): very fine grained, thin to 

medium bedded, cherty, light gray to 

cream, very hard, abundant chert 

nodules, some fossiliferous beds | 
! 
| 


Chert nodules at: 100 | 46 


NOOg NSS 


FORMATION): massive, gray, fine to 
medium grained, porous 


DOLOMITE (DECEW FORMATION): massive, 
fine grained, greenish gray, some 


shaley beds, irregular bedding 100 | 100 


| 

| 

SHALE (ROCHESTER FORMATION): black to | 
gray, fine grained, brittle, thinl i 
bedded, close fractures, interbedded | 
| 


100} 75 


with thin bioclastic dolomite 
and limestone beds, fossiliferous 


LIMESTONE (IRONDEQUOIT FORMATION): 
massive, gray, medium grained, 
crystalline, porous, trace fossils, 

trace calcite, and silica on fractures 
SHALEY DOLOMITE (REYNALES FORMATION, 
UPPER MEMBER): very fine grained, 
thinly bedded to massive, pale green, 
shaley partings, trace pyrite nodules 


' 
| 
| | 
iit 
| 
| | 
I! 
DOLOMITE (GASPORT MEMBER, LOCKPORT i 
| 
} 
i 
| 
| 
| 
| 
| 


NOTES; 
SZ ~~ WATER FOUND W SESTATIC WATER LEVEL NM — NOT MEASURED 


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 


PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: OW2—87 ’ 
PAGE 2 of 2 
PROJECT NO.: 2184-10 DATE COMPLETED: /12/87 


CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 


LOCATION: EAST OF UW7 CRA SUPERVISOR:  L. LEMON 


CR 
Oe 
B| fo 
MONITOR ? 
DESCRIPTION OF STRATA INSTALLATION : 
Y 
4 
SHALEY DOLOMITE (REYNALES FORMATION, 4 
UPPER MEMBER): very fine grained, 


thinly bedded to massive, pale bbs 
shaley partings, trace pyrite nodules 


DOLOMITE (REYNALES FORMATION, LOWER 76 m 

MEMBER): massive bedded, fine to NX COREHOLE 

medium grained, buff, fossiliferous, 87 
pyrite nodules, sharp bedding 

contacts INFLATABLE 


SANDSTONE (THOROLD FORMATION) thinly 
bedded, fine grained, green, trace 
shaley laminae, thin dolomitic or 
conglomerate beds 


END OF HOLE AT 30.46 m BGS 


NOTES: 1. Fracture occurrences and 
core breaks are detailed on separate 
forms. 

2. Core from Run 6 was dropped on 
removal from core tube and may not 
have been reassembled mesuhatel: 


NOTES; 


\Z WATER FOUND W STATIC WATER LEVEL NM — NOT MEASURED 


STRATIGRAPHIC AND INSTRUMENTATION LOG 


(BEDROCK) 
PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: (PAGE 1 
PAGE i) of 2 
PROJECT NO.: 2184-10 DATE COMPLETED: 11/12/87 
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 
LOCATION: NEAR UW22 CRA SUPERVISOR: L. LEMON 
CR WR 
OE AE 
EO EY 
MONITOR 
DEPTH DESCRIPTION OF STRATA INST TION v RR 
m BG R 
Y 


N 
BG m AMSL 
2 REFERENCE ELEVATION 184.42 PROTECTIVE 
0.0 GROUND ELEVATION 183.42 | CASING 


sit Ti 
CLAYEY SILT: brown, wet Tih 


DOLOMITE (UNNAMED MEMBER, LOCKPORT 
FORMATION): fine grained, thinly bedded, 
argillaceous, some shaley partings, 
greene gray, uneven bedding planes, 
ssiliferous, regular fracturing 


DOLOMITE vee ISLAND MEMBER, LOCKPORT 
FORMATION): very fine grained, thin to 
medium bedded, cherty, light gray to 
cream, very hard, abundant chert 

nodules, some fossiliferous beds 

Chert nodules at: 


DOLOMITE (GASPORT MEMBER, LOCKPORT 
FORMATION): massive, gray, fine to 
medium grained, porous 


DOLOMITE (DECEW FORMATION): massive, 
fine grained, greenish gray, some 
shaley beds, irregular bedding 


SHALE (ROCHESTER FORMATION): black to 
gray, fine grained, brittle, thinly 

bedded, close fractures, interbedded 

with thin bioclastic dolomite 

and limestone beds, fossiliferous 


LIMESTONE (IRONDEQUOIT FORMATION): 
massive, gray, medium grained, 
crystalline, porous, trace fossils, 
trace calcite, and silica on fractures 


SHALEY DOLOMITE (REYNALES FORMATION, 
UPPER MEMBER): very fine grained, 

thinly bedded to massive, pale green, 
shaley partings, trace pyrite nodules 


DOLOMITE (REYNALES FORMATION, LOWER 
MEMBER): massive bedded, fine to 
medium grained, buff, fossiliferous, 
pyrite nodules, sharp bedding contracts 


SANDSTONE (THOROLD FORMATION): thinly 
bedded, fine grained, green, trace shaley 
laminae, thin dolomitic or conglomerate beds 


NOTES; 
SZ ~~ WATER FOUND W STATIC WATER LEVEL NM — NOT MEASURED 
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Janet) eating 


PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: 


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 


PROJECT NO.:; 2184-10 DATE COMPLETED: 


CLIENT: 


LOCATION: 


NOTES; 
SZ 


REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: 
NEAR UW22 CRA SUPERVISOR: 


MONITOR 
DESCRIPTION OF STRATA INSTALLATION 


DOLOMITE (REYNALES FORMATION, LOWER 
MEMBER): massive bedded, fine to 
medium grained, buff, fossiliferous, 
pyrite nodules, sharp bedding contacts 


SANDSTONE (THOROLD FORMATION): thinly 
bedded, fine grained, green, trace shaley 
laminae, thin dolomitic or conglomerate beds 


MUDSTONE (GRIMSBY FORMATION): thinly 


bedded, very fine grained, reddish 
brown, interbedded mudstone, 
sandstone, and shale, trace fossils 

— thin green shale bed at 32.67 m. 
— fossiliferous bed from 32.54 — 
BLS! Taal 

— interbedded red and ee siltstone 
from 34.44 — 34.68 m 


SHALE (CABOT HEAD FORMATION): very 
fine grained, gray to greenish, 

fissile, some interbeds of limestone, 
and siltstone 

— limestone or siltstone beds from: 36 
— 36.09 m., 37 — 37.28 m., 38.06 — 
38.11 m., 38.51 — 38.7 m., 38.9 — 39 
m., 39.17 — 39.2 m., 39.49 — 39.6 m. 


END OF HOLE AT 41.31 m BGS 


NOTES: 1. Fracture occurrences and 
core breaks are detailed on separate 
forms. 


WATER FOUND W OSTATIC WATER LEVEL NM — NOT MEASURED 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 


PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: (PAGE 1 
PAGE 1 of 2 

PROJECT NO.: 2184-10 DATE COMPLETED: 16/12/87 

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 


LOCATION: 30 m SOUTH OF UW12 CRA SUPERVISOR: L. LEMON 


zZzZcawa 


AMOErcsaz 
mMaDAOOD 


<AmM<O0OM”A 


MONITOR 
DESCRIPTION OF STRATA INSTALLATION 


BG m AMSL 
es REFERENCE ELEVATION 188.01 al 
0.0 GROUND ELEVATION 187.28 
i BOREHOLE 
ASIN 


CLAYEY SILT: brown, wet 


DOLOMITE (UNNAMED MEMBER, LOCKPORT 
FORMATION): fine grained, thinly bedded, 
argillaceous, some shaley partings 


"F 1 
geoien gray, uneven bedding planes, iF i = 
ssiliferous, regular fracturing HN 5 F | 2| 99 | 62 | +100] 
DOLOMITE ‘ere ISLAND MEMBER, LOCKPORT 


FORMATION): very fine grained, thin to 
medium at ieloes Gite Lr acl oy to H 
cream, very hard, abundant che i 
nodules, some fossiliferous beds i 3} 100 +100 
Chert nodules at: 


| +] 22 | 32] +100 
DOLOMITE (GASPORT MEMBER, LOCKPORT . 51102) 564-100 
FORMATION): massive, gray, fine to ) | 


medium grained, porous 


DOLOMITE (DECEW FORMATION): massive, 
fine grained, greenish gray, some +100 
shaley beds, irregular bedding 


SHALE (ROCHESTER FORMATION): black to 
gray, fine grained, brittle, thinly 

bedded, close fractures, interbedded 

with thin bioclastic dolomite 

and limestone beds, fossiliferous 


UMESTONE (IRONDEQUOIT FORMATION): 
massive, gray, medium grained, 
crystalline, porous, trace fossils, 
trace calcite, and silica on 

fractures 


NOTES; 
\Z WATER FOUND WW SOSTATIC WATER LEVEL NM — NOT MEASURED 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 


PROJECT NAME: UPPER OTTAWA STREET LANDFILL HOLE DESIGNATION: eee 
PAGE’.2 ‘of 2 

PROJECT NO.: 2184-10 DATE COMPLETED: 16/12/87 

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON WENTWORTH DRILLING METHOD: AIR CORE 


LOCATION: 30 m SOUTH OF UW12 CRA SUPERVISOR: L. LEMON 


RN CR R WR 
UU; OE Q AE 
“a) 60 |) | Eu 
MONITOR 
DEPTH DESCRIPTION OF STRATA Peer aie fle RR 
v 


LIMESTONE (IRONDEQUOIT FORMATION): 

massive, gray, medium grained, 46 | +100 
crystalline, porous, trace fossils, 

trace calcite, and silica on 


fractures : 

SHALEY DOLOMITE (REYNALES FORMATION, 100 | 87 | +100 
UPPER MEMBER): very fine grained, 

thinly bedded to massive, pale green, 


shaley partings, trace pyrite nodules 

ee eee ee 
MEMBER): massive bedded, fine to : 
medium grained, buff, fossiliferous, 


pyrite nodules, sharp bedding contracts 


SANDSTONE (THOROLD FORMATION) thinly 
bedded, fine grained, green, trace shaley 
laminae, thin dolomitic or conglomerate beds 


END OF HOLE AT 30.48 m BGS 


NOTES: 1. Fracture occurrences and 

core breaks are detailed on separate 

forms. 

2. Core from Run 6 was dropped on 

removal from core tube and Sy not 
y. 


have been reassembled accurate 


NOTES; 
SZ WATER FOUND WW SSTATIC WATER LEVEL NM — NOT MEASURED 
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FRACTURE FREQUENCY DISTRIBUTION 
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APPENDIX C 


WELL DEVELOPMENT AND STABILIZATION RECORDS 
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WELL DEVELOPMENT AND STABILIZATION FORM 


PROJECT NAME PE a PROJECT NO. HY-SO 
DATE OF WELL SO 

DEVELOPMENT CREW MEMBERS _(& A/ aie eer Eucen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELL NUMBER P s-| 

WELL TYPE (diameter/material) ULTILED PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH 5.5 Sa ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH | 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2” dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 
DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


COPIES TO: 


WELL DEVELOPMENT AND STABILIZATION FURM 


PROJECT NAME PPER OTTAWA LES PROJECT NO. HY-SO 
DATE OF WELL DEVELOPMENT 3 

DEVELOPMENT CREW MEMBERS ic DERM EULEN 
SUPERVISOR 
PURGING METHOD 


WELL INFORMATION 


WELLNUMBER MP 3-2 


WELL TYPE (diameter/material) ULTILEvVEL PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH Om ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH ee) 


SCREENED INTERVAL 
WELL VOLUME | 


Note: For 2" dia well, 1 foot» 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


COPIES TO: 


TOT/AVG 


Kei 


WELL DEVELOPMENT AND STABILIZATION FuURM 


PROJECT NAME PSER OMA Ee BS PROJECT NO. U-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ {ZF Af OhaEIE Eure 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 
WELLNUMBER YX\P 3-3 


WELL TYPE (diameter/material) ULTILEVEL PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH 3) ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH is 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2” dia well, 1 foot» 0.14 gallons(imp) or 0.16 gallons(us). 
1 meier= 2 liters. 


eae COED 
Fim [ mel en| ool | 
fs fess [own [exe [=~ [ 
safe fess] | 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


FIELD CONDUCTIVITY 


CLARITY 

COLOR 

COCR S 4, 
COMMENTS 


Very 
turbid ise 


COPIES TO: \ 


WELL DEVE.JPMENT AND STABILIZATION FUAM 


PROJECT NAME PER OTTAWA LES PROJECT NO. HY-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ ZF AJ BReerTE EuLen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER _ AP 
WELL TYPE (diameter/material) ULTILEveL PIE ZOMETERS 
MEASURING POINT ELEVATION 


a meee 


STATIC WATER DEPTH Q.39 ELEVATION 
BOTTOM DEPTH ELEVATION 
WATER COLUMN LENGTH MG 

SCREENED INTERVAL 

WELL VOLUME 5 


Note: For 2" dia. well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 
DEVELOPMENT DATA 


TOT/AVG 


VOLUME PURGED 
(# bails/tot. volume) 
FIELD pH 


FIELD TEMPERATURE 


COLOR AK )+ 
S a grey 4 oe 
COCR 
7 Cae 
COMMENTS 
turbid 


COPIES TO: -Crolin 


WELL DEVELOPMENT AND STABILIZATION FURM 


PROJECT NAME PPER OTTAWA LES PROJECT NO. H-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _\& a/ SIs EuLen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER _ IY\P 3-5 

WELL TYPE (diameter/material) UL.LTILEU PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH 12) ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH 1-63 mw 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 
FIELD pH 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: ’ oe 


WELL DEVELOPMENT AND STABILIZATION FUXM 


PROJECT NAME PER OTTAWA LES PROJECT NO. Y-S$0o 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ K€ A/ SeeGeeT EQLen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER  [Y\P 1-1 


WELL TYPE (diameter/material) ULTiLEeve PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH A. 395 ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH 3.15™—™ 

SCREENED INTERVAL 

WELL VOLUME a 


Note: For 2° dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 
FIELD pH 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: GN ee nel ee 


WELL DEVecOPMENT AND STABILIZATION FURM 


PROJECT NAME PPER OTTAWA LES PROJECT NO. Y-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS Kc DERMEULEN 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELL NUMBER mPU - 

WELL TYPE (diameter/material) ULTILEveL PIE ZOmETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH ape ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH Sen 

SCREENED INTERVAL 

WELL VOLUME : 


Note: For 2” dia well, 1 foots 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


eT 
en enfeor fale] 
eas [ees [om [ewe [ens [ | 
as [ne ane [sme foome | 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


CLARITY 
io ml 
QDGR 
ee ae 
COMMENTS 


$\ 
+ur bid 


COPIES TO: 


WELL DEVE.JPMENT AND STABILIZATION FU.M 


PROJECT NAME CER..OTLAWIA LAS PRQUECT NO. -30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ {KF A/ aERCEaT EULen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 
WELLNUMBER = (MPL- 


WELL TYPE (diameter/material) ULTILEvEL PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH BES) ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH ia 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


Te em 
eooafion | menfeon] | 
exe fen [exe oer =~ |_| 
ave [nos foe pom | |_| 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


FIELD CONDUCTIVITY 


ie White 
Grty | grey are Boi 
COCR 
Kaiperfeapens| iene feline) | 
COMMENTS 


A) S| 
Sn oo 


COPIESTO: — i: 


WELL DEVELOPMENT AND STABILIZATION FOrnM 


PROJECT NAME PPER OTTAWA LES PROJECT NO. Y-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ KE A/ SRRCETa Eucen 

SUPERVISOR 
PURGING METHOD 


WELL INFORMATION 


WELLNUMBER fY\PH-4 

WELL TYPE (diameter/material) ULTILED PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH DA ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH Tee 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foots 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


TT ne 
reafem| fi 
tans [laa 
emf] 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


COLOR AK 
grey Sac! 
CDR IS Ss | | 
| Sul phere {Sulprarous | 


Ptucbid [turbid 


COPIES TO: ‘ \ 


WELL DEVELOPMENT AND STABILIZATION FuRAM 


PROJECT NAME PPER OTT rk Ric PROJECT NO. Y-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS Ze 7 a eSeeT EULen 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 
WELLNUMBER Y\PLL- 


WELL TYPE (diameter/material) ULTILEveL PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH -36rn ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foote 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


TOT/AVG 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


CLARITY 
COLOR 
COOR << S+ | 
Sulphurcig} Su! pracous 
COMMENTS 


$)\ \ 
tucbid Hurlid 
aN 


CoPIesTo: CG 


DATE OF WELL DEVELOPMENT 
DEVELOPMENT CREW MEMBERS 
SUPERVISOR 
PURGING METHOD 


WELL INFORMATION 


WELL NUMBER MmPI- 


WELL TYPE (diameter/material) ULTILEU PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH : ELEVATION 

BOTTOM DEPTH ELEVATION 


WATER COLUMN LENGTH 3-1Sm 
SCREENED INTERVAL 
WELL VOLUME 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


Tey: fem 
fan fien [renee] 
tem oss fon [ow | |_| 
oc fom foeco| 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


ein. 
COLOR + | 
Grey | Grey [block | black 
COCR 3 
emp ET 
- ENTS — — — co _— - 


Pena revit] —t> || 


COPIES TO: fares olinela 


WELL DEVELOPMENT AND STABILIZATION FUaM 


PROJECT NAME PER OTT fiGeS PROJECT NO. o=30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS _ \F A/ DERM EULeEn 
SUPERVISOR 

PURGING METHOD 


WELL INFORMATION 


WELL NUMBER P\- 
WELL TYPE (diameter/material) ULTILEveL PIE ZOMETERS 


MEASURING POINT ELEVATION 


STATIC WATER DEPTH ’ ELEVATION 
BOTTOM DEPTH ELEVATION 
WATER COLUMN LENGTH em 

SCREENED INTERVAL 

WELL VOLUME SE 


Note: For 2" dia well, 1 foots 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


1D oe 
fen penifanni fen] | 
eas fess [os fee | |_| 
ime rae owe [ome | 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


FIELD CONDUCTIVITY 


‘= ee eee 
PSS 
ODOR 

COMMENTS 


COPIES TO: © lees 


WELL DEVELOPMENT AND STABILIZATION FOXHM 


PROJECT NAME PER OTTAWA LES PROJECT NO. U-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS ae r BME EULen 

SUPERVISOR 


PURGING METHOO 


WELL INFORMATION 


WELLNUMBER [¥\P |- 

WELL TYPE (diameter/material) ULTiLeven PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH &a\ ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH WG 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meier= 2 liters. 


BRIEGIEIRie 
RS SE ee es 
aS ee 
fins ewe frome [ff 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


JOLL Block. a 
Joey 9° 2 
COR 
; iS Phurous 
COMMENTS 


Dery 
turbid turloid sd ate 


COPIES TO: Cys \vaski 


WELL DEVELOPMENT AND STABILIZATION FUHM 


PROJECT NAME BER OTAce Les PROJECT NO. U-3O 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS ve x Shear EULEN 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER _ IMP !-4 

WELL TYPE (diameter/material) ULTILEve PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH lO. 34re ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH 63m 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2” dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


ee 
rorsfeesy || 
expat ~ [=] 
Es 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: & Wane: 


WELL DEVELOPMENT AND STABILIZATION FUXHM 


PROJECT NAME PPER OTTAWA LES PRQUECT NO. W-So 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS ed eeteere EQLEN 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER VP |- 

WELL TYPE (diameter/material) ULTILEvEL PIE ZOmETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH ek ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH i 

SCREENED INTERVAL 2 

WELL VOLUME = 


Note: For 2” dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 


(# bails/tot. volume) DRY 
(after Jomin 


FIELD pH 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: 
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WELL DEVELUPMENT AND STABILIZATION FOnM 


PRQJECTNAME (A PPER OTTAWA LES PROJECT NO. U-30 
DATE OF WELL DEVELOPMENT ; ] 

DEVELOPMENT CREW MEMBERS Vea UAnneRMEULeN 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER [Y\P 2- 

WELL TYPE (diameter/material) ULTILEvEL PIE ZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH : ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH «l 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2” dia well, 1 foote 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


MENTS 


COPIES TO: Ee. Fe eta 


WELL DEVEL_“MENT AND STABILIZATION FO. .J 
PROJECT NAME BPER OTT i tees PROJECT NO. Y-30 
DATE OF WELL DEVELOPMENT 
DEVELOPMENT CREW MEMBERS oe 7 Bnet EQLeN 
SUPERVISOR 
PURGING METHOD 


WELL INFORMATION 
WELLNUMBER MFP 


WELL TYPE (diameter/material) N\Uurywever PIE ZOmETERS 
MEASURING POINT ELEVATION 


STATIC WATER DEPTH Re ELEVATION 
BOTTOM DEPTH ELEVATION 
WATER COLUMN LENGTH o 

SCREENED INTERVAL 

WELL VOLUME a 


Note: For 2” dia weil, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


FIELD CONDUCTIVITY 


CLARITY 


COMMENTS 


COPIES TO: 


WELL DEVEL_PMENT AND STABILIZATION FC..A 
PROJECT NAME PPER OTT rale Ree PROJECT NO. Y-3 
DATE OF WELL DEVELOPMENT 
DEVELOPMENT CREW MEMBERS aa seoeeae LEA 
SUPERVISOR 
PURGING METHOD 


WELL INFORMATION 


WELLNUMBER \PQ-3 

WELL TYPE (diameter/material) N\Uuttirever PIE ZOmETERS 
MEASURING POINT ELEVATION : 

STATIC WATER DEPTH ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2” dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


Kot tokeR Ont Ahe +o. @e l\ork fet coatkr 
Fecharge 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) 


FIELD pH 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: © 


WELL DEVELUPMENT AND STABILIZATION FO..M 


PROJECT NAME BRER Oi Aah J ee PROJECT NO. U-SO 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS Ze DERMEULE 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELL NUMBER mPa-4 

WELL TYPE (diameter/material) LT\LEV P)EZOMETERS 
MEASURING POINT ELEVATION 

STATIC WATER DEPTH uy. ELEVATION 

BOTTOM DEPTH ELEVATION 

WATER COLUMN LENGTH |. lo 

SCREENED INTERVAL 

WELL VOLUME _& 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meters 2 liters. 


DEVELOPMENT DATA 


VOLUME PURGED 
(# bails/tot. volume) | 


FIELD pH 


FIELD TEMPERATURE 


CLARITY 


COMMENTS 


COPIES TO: CC Soser ks 


WELL DEVE.JPMENT AND STABILIZATION FU..M 


PROJECT NAME PEPER OTT nee (A = PROJECT NO. YW-30 
DATE OF WELL DEVELOPMENT 

DEVELOPMENT CREW MEMBERS ze 4 EERERIEL LEA 

SUPERVISOR 


PURGING METHOD 


WELL INFORMATION 


WELLNUMBER MAP O-S 
WELL TYPE (diameter/material) N\utyiwever PIE ZOMETERS 


MEASURING POINT ELEVATION 


STATIC WATER DEPTH 3.63 ELEVATION 
BOTTOM DEPTH ELEVATION 
WATER COLUMN LENGTH 

SCREENED INTERVAL 

WELL VOLUME 


Note: For 2" dia well, 1 foot= 0.14 gallons(imp) or 0.16 gallons(us). 
1 meter= 2 liters. 
DEVELOPMENT DATA 


TOT/AVG 


VOLUME PURGED WIatec + +oakenr Ovrt ue +t \Ibeclc of 
(# bails/tot. volume) |uwtec TEcharge, 


FIELD TEMPERATURE 


COMMENTS 


COPIES TO: ‘SS om 
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APPENDIX D 


1988 MONITORING PROGRAM 
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APPENDIX D 


1988 MONITORING PROGRAM 
UPPER OTTAWA STREET LANDFILL MONITORING 1988 


Contact: Mike Mateyk or Chris Galinski 


The 1988 Upper Ottawa Street Landfill monitoring program consists of the 
following components: 

* surface water and sediment sampling of Redhill Creek 

¢ leachate and leachate seep monitoring 

* groundwater monitoring 


Target Analytical Facility: NovaLab 


NOTE: QA/ QC sampling will NOT be conducted as part of this program. 
VOC trip blank to be collected for each monitoring round. 
Attached parameter lists must be followed with no omissions. 

All sampling protocols taken from the proposal “Environmental 
Monitoring (Item II), Upper Ottawa Street Landfill Site", dated June 
1987, and are attached. 


Revised June 24, 1988 


1.0 


decd 


12 


sl 


1.4 


SURFACE WATER and SEDIMENT MONITORING 
Locations: as per Figure 3.2, 2 (two) locations along Redhill Creek 


Frequency: June and September 


Monitoring: 

1. measure flow rate accurately at each location and record as L/sec or 
gpm 

2. sample for stream for parameters listed on Table D-2. Stream to be 
sampled on two occassions: June and September. 

3. sample sediment for parameters listed on Table D-3. Sediment to be 


sampled in June only. 


Sampling Requirements (Bottles) 
TYPE OF BOTTLE/JAR OUANTITY 
A. WATER 


A 1. VOC: 2 surface water 2 
A 2. BNAE: 2 surface water 2 


B. SEDIMENT 


Bb 1 PEB 2'sediment samples Z 
B 2. PAH: 2 sediment samples 2 


2.0 LEACHATE and LEACHATE SEEP MONITORING 


al Location: as per Figure 3.1, 3 (three) locations 
- two seeps along the north side of the Site 
- one manhole at Location 32 (Figure 6) 


ae Frequency: June and September 


23 Monitoring: 


1. estimate flow rate at each leachate seep and record as L/sec or gpm 
2. sample leachate seeps along north side of Site for parameters on 


Table D-1. 
3. sample for manhole at Location 32 for parameters listed on Table D- 
ie 
23 Sampling Requirements (Bottles) 
TYPE OP BOTILE QUANTITY 
1. VOC: 2 leachate seeps, 1 manhole 3 
2. BNAE: 2 leachate seeps, 1 manhole 3 
3. PESTICIDES and PCB: 2 leachate seeps, 1 manhole 3 


3.0 


aed 


one 


By5, 


3.4 


GROUNDWATER MONITORING 


Location: as per Figure 3.3 and Figure 1, 6 (six) locations 
MP1-88, MP2-88, MP3-88, MP4-88, UW15, UW16 
The 1988 series of installations are replacement wells. They are 
identified as follows: 

MP1-88 replaces UW7 

MP2-88 replaces UW9 

MP3-88 replaces UW12 

MP4-88 replaces UW22 
The actual field locaton of the MP series of piezometers may differ from 
that presented on Figure 3.3. The completion details for the MP series of 
piezometers is presented on Table 1 


Frequency: June and September 


Monitorin g: 


1. measure water level at each multilevel piezometer at each nest 
identified in item 3.1 

2. Sample for groundwater in the MP series of piezometers for the 
parameters on Table D-4 


Sampling Requirements (Bottles) 


EYPEOP BOTTLE QUANTITY 
1. VOC: 20 multilevel piezometers 20 
2. BNAE: 20 multilevel piezometers 20 


TABLE D-1 


LEACHATE MONITORING PARAMETERS 


I. VOLATILE COMPOUNDS 


Benzene 

Bromome thane 
Bromodichlorome thane 
Bromoform 

Carbon Tetrachloride 
Chlorobenzene 

Chloroe thane 
2-Chloroethylvinyl ether 
Chloroform 

Chlorome thane 
Dibromochlorome thane 
1,1-Dichloroe thane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 

Methylene chloride 
1,1,2,2-Tetrachloroe thane 
Tetrachloroethylene 
1,1,1-Trichloroe thane 
1,1,2-Trichloroe thane 
Trichloroethylene 

Toluene 

vinyl chloride 


Xylenes 


METHOD NUMBER 


8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 - 
8240. 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 


G1) 


TARGETED 


DETECTION LIMIT 


1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
Lag? 
V ug/L 
1 ug/L 
Lae? 
iag7s 
1 ug/L 
1 ug/L 
1 ug/L 
1-ug/L 
1 ug/L 
lip igel: 
es OF 
1 ug/i 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
ero rar 


Con EINwed = sar. 
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TABLE D-1 


LEACHATE MONITORING PARAMETERS 


II. BASE/NEUTRAL COMPOUNDS 


PAHS 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo(a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Chrysene 
Dibenzo(a, h) anthracene 
Fluoranthene 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 


Pyrene 


Ethers and Esters 
Bis(2-chloroethyl)ether 


Bis (2-chloroe thoxy )me thane 
Bis(2-ethylhexyl) phthalate 
Bis(2-chloroisopropyl) ether 
4-Bromopheny1l phenyl ether 
Butyl benzyl phthalate 
4—Chlorophenyl phenyl ether 
Diethylphthalate 

dime thylphthalate 
pisetipntharate 
Di-n-butylphthalate 


Isophorone 


METHOD NUMBER 


8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270. 
8270 
8270 
8270 | 
8270 


8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270. 
8270 
8270 
8270 
8270 


(1) 


TARGETED 


DETECTION LIMIT 


1 ug/L 
{ug 7G 
Lough 
1 ug/L 
Loug 7a 
1 ug/L 
1 ug/L 
1. ug/L 
1 ug/L 
1 ug/L 
1, G/L 
1 ug/L 
1 ug/L 
1 ug/l 
V7 aia 
1 ug/L 


1 ug7i 
1 ug/L 
1°-ug7u 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
ieee ee 
Lapis rae 
1 ug7i 
1 ug/L 
1 ug/L 


continued.. 


TABLE D-1 


LEACHATE MONITORING PARAMETERS 


(7) TARGETED 
II. BASE/NEUTRAL COMPOUNDS METHOD NUMBER DETECTION LIMIT 
Nitrogen Containing Compounds | 
Benzidine 8270 ee te Ge 
2,4-Dinitrotoluene 8270 1 ug/L 
2,6—-Dinitrotoluene | | 8270 1 ug/L 
1,2-Diphenylhydrazine 8270 1 ug/L 
Ni trobenzene 8270 . 1 ug/L 
N-Ni trosodime thylamine 8270 | 1 ug/L 
N-Ni trosodi-n-phenylamine 8270 | 1 ug/L 
Chlorinated Hydrocarbons 
2-Chloronaphthalene © “ 8270 a 1 ug/L 
.1,3-Dichlorobenzene 8270 1 ug/L 
1,4-Dichlorobenzene 8270 1 ug/L 
1,2-Dichlorobenzene | : 8270 1 ug/L 
3,3'-Dichlorobenzidine 8270 1 wert: 
Hexachlorobenzene ; . 8270 - : mi ug/L 
Hexachlorobu tadiene . _ G20 °  * 1 ug/L 
Hexachloroe thane 8270 1 ug/L 
Hexachlorocyclopentadiene m 8270 : 1 ug/L 
(2,317, e-tetrachLoroaibenzo-p-dioxin)< 8270 1 ug/L 
1,2,4-Trichlorobenzene' 5) 8270 1 ug/L 
Acid Compounds 
4-Chloro-3-methylphenol 8270 1 ug/L 
2-Chlorophenol 8270 1 ug7L 
2,4-Dichlorophenol 8270 1 ug/L 
2,4-Dime thylphenol sf 8270. . | 1 ug. 
2,4-Dinitrophenol 8270 hy aN 1 ug/L 
2-methy1-4,6-dini trophenol | ; 8270 ier 
2-Ni Eeoonenol ane’ 8270 7 ug/L 
4-Ni trophenol | 8270 1 ug/L 
pen tachlorophenol 8270 1 wg7L 
Phenol 8270 | 1 ug/L 
2,4,6-Trichlorophenol 8270 1 US 


ARN #41 N10 


TAB GED = 


LEACHATE MONITORING PARAMETERS 


4 (1) TARGETED 
1! III. PESTICIDES AND PCBs r METHOD NUMBER DETECTION LIMIT 
4 Aldrin 8080 060-1 ag Al 
x Alpha-BHC ; 8080 0.01 ug/L 
a Be ta-BHC 8080 0.01 ug/L 
A. Del ta-BHC 8080 0.01 ug/L 
a Gamma-BHC 8080 : 0.01 ug/L 
: Chlordane 8080 0.01 ug/L 
q 4,4'-DDD g080 0.01 ug/L 
2 4,4'=DDE 8080 0.01 ug/L 
| 4,4'-DDT . a ! 8080 deeribvGabe ug/L 
Se Dieldrin 8080 0.01 ug/L 
| Endosulfan I 8080 0.01 ug/L 
2 Endosulfan II 8080 0.01 ug/L 
Endosulfan Sulfate 8080 3001 mg/h 
Endrin | 8080. MARE 0.01. ug/L 
Endrin Aldehyde _ si 8080: ~ 0.01 ug/L 
Heptachlor 8080 0.01 %ug7a 
Heptachlor Epoxide 8080 . 0.01 ug/L 
Toxaphene 8080 Ov 0t2n07G 
PCB-1016 . 8080 0.01 ug/L 
PCB-1221 8080 0.01 ug/L 
PCB-1232 8080 0.01 ug/L 
PCB-1242 8080 0.01 ug/L 
PCB-1248 8080 0.07) ug/t 
PCB-1254 a 8080, 0.01 ug/L 


PCB=-1260 ; 8080 0.01 ug/L 


TABLE D=2 


SURFACE WATER MONITORING PARAMETERS 


(1) 


PARAMETER METHOD NUMBER RQL 
Benzene : 8240 10 
Toluene 8240 Ta 
Xylenes 8240 110 
E thylbenzene ; | 8240 1.0 
Trime thylbenzenes 8240 120 
Tetramethylbenzenes 8240 io 
Dichlorome thane 8240 Sid) 
Dichlorobenzenes 8240 7 he 
Di-n-butyl phthalate 8270 am 0.4 
Bis(2-ethylhexyl) phthalate an 8270 | 3089 
Phenol | 8270 Pe 
Cresols 8270 30 
Xylenols . . . 8270 200 
Aniline 8270 
Tetrahydrofuran 8270 0 
1,4-dioxane | Pe 68770 Ke 80.0 


RQL 


Reliable Quantification Limit of Analytical Method. 


1) 


Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, 
Second Edition, SW-846, United States Environmental Protection Agency, 
1984. 


TABLE D-3 


SEDIMENT MONITORING PARAMETERS 


(1) 


PCBS METHOD NUMBER TDL 

Aroclor 1016 | . : 8080 | 80 ug/kg 

Aroclorsi221 8080 80 ug/kg 

Aroclor 1232 | 8080 80 ug/kg 

Aroclor 1242 : . 8080 80 ug/kg 
; Aroclor 1248 8080 80 ug/kg 
me) Aroclor 1254 8080 160 ug/kg 
4 Aroclor 1260 8080 160 ug/kg 
4 


Polynuclear Aromatic Hydrocarbons 


Naphthalene . | _ 8270 a3 * “4330 sag Acg 
Acenaphthylene | 8270 330 ug/kg 
Fluorene 8270 ; 330 ug/kg 
Phenanthrene | : 8270, 330 ug/kg 
Anthracene 8270 | 330 ug/kg 
Fluoranthene S2705 330 ug/kg 
Pyrene on | ok 8270 ; 330 ug/kg 
Chrysene 8270 330 ug/kg 
Benzo(a) anthracene 8270 330. ug/kg 
Benzo(b)fluoranthene 8270 330 ug/kg 
Benzo(k)fluoranthene 8270 330 ug/kg 
Benzo(a)pyrene | | \ 8270 330 ug/kg 
Indeno(1,2,3-cd)pyrene 8270 330 ug/kg 
Dibenz(a,h) anthracene 8270 330 ug/kg 
Benzo(g,h,i)perylene 8270 330 ug/kg 


e 
a 
“4 4 
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TABLE D-4 


GROUNDWATER MONITORING PARAMETERS 


PARAMETER 


Benzene 

Toluene 

Xylenes 

E thylbenzene 
C3-benzenes 
C4-benzenes 
Naphthalene 
Methylnaphthalenes 
Dichlorome thane 
Dichlorobenzenes 
Di-n-butyl phthalate 
Bis(2-ethylhexyl) phthalate 
Phenol 

Cresols 

Xylenols 

Aniline 
Tetrahydrofuran 
1,4-dioxane 


Benxothiazole 


METHOD NUMBER 


8240 
8240 
8240 
8240 
8240 
8240 
8270 
8270 
8240 
8240 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 


(1) 
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| MGNITORING DATA 


a TEL.: (514) 636-6218, 631-1838 
9420 COTE DE LIESSE, LACHINE, QUE. H8T1 TELEX: 05-822787 + (LYNJON) 
FAX: (514) 631-9814 


NOVALASB ts 


To: CGonestoga-Rovers & Associates 
86 Rankin Street 
Waterloo, Ontario 


CLIENT 
N2V 1C2 ORDER #: 2184-30 


pate: August 2, 1988 


Attention: Ms. D. Hayes REPORT #: NL-3843 


~ Analysis of Water and Soil Samples - Project 2184-30. 


Ms. Hayes, 


Twenty-five (25) water samples and two (2) soil samples were 
received June 13, 1988. Twenty (20) water samples were analysed for 
the volatile compounds listed in the table of groundwater monitoring 
parameters (table D-4) by purge and trap gc/ms (EPA method 8240). 
Three (3) water samples were analysed for the volatile and extractable 
compounds listed in the table of leachate monitoring parameters (table 
D-1) by gc/ms (EPA methods 8240 and 8270), and gas chromatography with 
electron capture detection. Two (2) water samples were analysed for 
the volatile and extractable campounds listed in the table of surface 
water monitoring parameters (table D-2) by gc/ms (EPA methods 8240 and 
8270). Two (2) sediment samples were analysed for PCB and polycyclic 
aromatic hydrocarbons listed in the table of sediment mmitoring 
parameters (table D-3) by gas chromatography with electron capture 
detection and by gc/ms (EPA method 8270). ‘The above mentioned tables 
of parameters were received with the samples. Results and detection 
limits are shown in the attached tables. 


* Chromatograms will be kept on file. Results are not corrected for 
recovery. 


Sincerely, 


NOVALAB LIMITED 


ie ues. 


Lal Wa Tang, Bec, IKON E Ural Bc Fenwick, etal - P.Chem. : ’ ; 
John D. Fenwick 
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Allreports are the confidential property of clients. Publication of statements, conclusions or extracts regarding ourreportsis not permitted 
without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 
discarded 90 days after receipt. ‘ 
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9420 COTE DE LIESSE, LACHINE, QUE. H8T 1A1 


NI-3843 

Concentration of PCB and Organochlorinated Pesticides in water(,g/L) 
Qompound Manhole 32 Deep 1 Deep 2 MDL 
HCB N.D. N.D. N.D. 0.005 
Heptachlor N.D. N.D. N.D. 0.005 
Aldrin N.D. N.D. N.D. 0.005 
P,p'-DDE N.D. N.D. N.D. 0.02 
Mirex ND. N.D; N.D. O05 
o& —BHC N.D. N.D. N.D. 0.005 
B-—BHC N.D. N.D. N.D. 0.005 
Lindane N.D. N.D. N.D. 0.01 
Heptachlor Epoxide N.D. N.D. NéD. 0.005 
cis-Chlordane N.D. N.D. N.D. 0.005 
trans-Chlordane N.D. N.D. N.Ds 0.005 
P,p'-DDD ND. Debs ND. 0.05 
p,p'-DDT N.D. N.D. N.D. 0.05 
P,p-DDD N.D. N.D. N.D. 0.05 
P,p-DDT N.D. N.D. N.D. 0.05 
Methoxychlor Ne. N.D. N.D. Od 
@—Fndosul fan N.D. N.D. N.D. 0.02 
Dieldrin N.D. N.D. N.D. 0.02 
Endrin N.D. N.D. N.D. 0.03 
B -Fndosul fan N.D. N.D. N.D. 0.03 
6 —BHC N.D. N.D. N.D. 0.005 
Endosul fan Sulfate N-D- N.D. N.D. 0.05 
Endrin Aldehyde Neb: N.D. NeD: _ 0.02 
Toxaphene N.D. N.D. N.D. 0.5 
“Aroclor 1242 N.D. N.D. NsD- 0.05 
Aroclor 1248 Be Dis N.D. N.D. 0.05 
Aroclor 1254 0.07 0.81 N.D. 0.02 
Aroclor 1260 Neb. NeD. ND: 0.02 
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9420 COTE DE LIESSE, LACHINE, QUE. H8T 1A1 


NL-3843 


Pee Leet 


w~—tt 


Concentration of Base/Neutral and Acid Compounds in Water(yg/L) 


Compound SP1 SP2 Blank MDL 


di-n-butyl phthalate ibe) 7.4 ee, 
bis(2-ethyl hexyl )phthalate 9.1 17 18 
Aniline - ~ - 
Phenol - - ~ 


Cresols ~ - - 


DN Nr PP 


Xylenols - - ~ 


Recovery of Surrogate Standards($%) 


Compound SP1 SP2 Blank 
ds-phenol 43.4 47.1 44.5 
Trifluoromethyl n-cresol 9021 ° 88.) 95.1 
ds5-nitrobenzene 93.3 86.4 B51 
djg-anthracene B2eL 1269 81.3 
d12-perylene 62-1 66 100 


Concentration of PCB in Soil Samples(ug/g) 


Compound SPl SP2 MDL 
Aroclor 1242 Nebr Nias OnOn 
Aroclor 1248 OnO5) IN@ De 0.01 
Aroclor 1254 OR O5 N.D. OF Ol 


Aroclor 1260 INSID No) D)c @ qk 


CONCENTRATION OP POLYCYCLIC AROMATIC AYDROCARBONS IN SOIL 


ug/g 

COMPOUND SP} SP2 BLANK MDL 
ACENAPHTHENE 0.02 , 0.03 0.01 
ACBNAPHTHYLENE : = = 0.01 
ANTHRACENE 0.08 0.2 = 0.01 
BENZ(A) ANTHRACENE 0.5 0.84 = 0.01 
BEN20(B) PLUORANTHERE | 

BENZO(K) FLOORANTHENE | 0.4 0,5 : 0.01 
BENZO(A) PYRERE 0.25 0.4 = 0.01 
BENZO(GHI) PERYLENE 0.2 0.2 = 0.02 
CHRYSENE . 0.09 0.14 - 0.01 
DIBERZ(A,H)ANTHRACENE 0.05 0.08 = 0.02 
PLUORANTHENE 0.74 ie 0.01 
PLUORERE 0.04 0.06 ‘ 0,01 
IXDERO(1,2,3-CD) PYRENE 0.2 0.3 5 0.02 
NAPHTHALENE 0.02 0.04 : 0.01 
PHENANTHRENE 0.5 0.8 : 0.01 
PYRENE 0.56 | - 0.01 


MDL = METHOD DETECTION LIMIT 


RECOVERY OF SURROGATE STANDARDS 
(%) 


COMPOUND SP1 SP2 BLANK 
D8-NAPHTHALERE 27.3 22.4 15.3 
D10-ANTHRACENE 100 95.6 65.3 
D10-PLUORANTHENE 76.5 6 6] 
D12-PERYLENE 153] ) 80.2 


—_ P) 


CONCENTRATION OF BASB/NEUTRAL PRIORITY POLLUTANTS IN WATER 
ug/L 


MANHOLE LAB 

COMPOUND 32 SBBP 1 SEEP 2 BLANK MDL 

ACENAPHTHERE = 5 

ACERAPHTHYLENE - : ; 

ANTHRACENE : l 

BENZIDINE = : 

BENZ(A) ANTHRACENE S ‘ ; : 

CHRYSENE ae a : 

BEN2ZO(B) PLUORANTHENE | 

BEN2O(K) PLUORANTHENE | $ : : : j 

BEN2O(A) PYRENE - : : > 4 

BER2O(GHI) PERYLENE ; : : 3 § 

BENZYL BUTYL PHTHALATE : : = 2 

BIS( 2-CHLOROBTHYL) ETHER : : yf 

BIS( 2-CHLOROBTHOSY )METHARE = - : 

BIS(2-BTHYLHEXYL) PATHALATE ey H 1.8 1.7 Hy 

BIS( 2-CHLOROISOPROPYL) ETHER : : a? = 2 

4-BROMOPHERYL ETHER ° = H 

2-CHLORONAPATHALENE : = : 2 

4-CHLOROPHENYL PHENYL ETER : ; : = 2 
§ 
i 
2 
2 
2 
4 
2 
2 
6 


' 
‘ 
_— 


DIBENZ(A,H) ANTHRACENE < : ? 
DI-N-BOTYL PHTHALATE \] 12 8.3 12 
1, 3-DICHLOROBENZENE ° = ; . 
1, 4-DICHLOROBENZENE : : : : 
1, 2-DICHLOROBENZENE : * - : 
},3'-DICHLOROBENZIDINE : @ : - 
DIETHYL PHTHALATE ‘ : : : 
DIMETHYLPHALATE . S : < 
2, 4-DINITROTOLUENE : . - : 
2,6-DINITROTOLUENE : : : = 6 
1, 2-DIPHENYLHYDRAZINE . - : : 2 
DI-N-OCTYL PHTHALATE : : : H 
PLUORANTHENE TR > : : 2 
PLOORENE . 6) : : i 
HEXACHLOROBENZENE ? : ? 2 
HEXACHLOROBUTADIENE : : : 6 
HEXACHLOROCYCLOPENTADIENE : 2 : 0 
HEXACHLOROETHANE . - : 2 6 
§ 
2 
2 
2 
§ 
2 
i 
y 


—_ 


IRDEHO(1,2,3-CD)PYRENE : . ? 
ISOPHORORE = - - - 
NAPHTHALENE . § : 
NITROBENZENE - - - 
R-NITROSO-DI-N-PROPYLAMINE = “ - 
H-NITROSODIPHENYLAMINE C : - 
PHENANTHRENE 1.5 1.4 . : 
PYRENE : * : : 
1,2, 4-TRICHLOROBENZENE : : : - 


MDL = METHOD DETECTION LIMIT 
TR = TRACE 


Total concentration of benzo(b)- and benzo(k)fluoranthene 1s shown 
in the row for benzo(k)fluoranthene. 


CONCENTRATION OF ACIDIC PRIORITY POLLUTANTS IN WATER 
ug/L: 


MANHOLE LAB 
COMPOURD 32 SEEP 1 SEBP 2 BLANK MDL 
PHENOL = “ * - 
2-CHLOROPHENOL 3 : : z 
2,4-DIMETHYLPHENOL 4 : : : ] 
4-CHLORO-3-METHYLPHBNOL a fd ‘ 
2, 4-DICHLOROPRENOL “ ‘ : = 
2,4,6-TRICHLOROPHENOL = : - ‘ 
2-HITROPHENOL =, : : 2 : 
2, 4-DINITROPBENOL : z > : 
2-METHYL-4, 6-DINITROPHENOL 3 ° : : 
4-NITROPHENOL . : : . 
PENTACHLOROPHENOL z 3 ; : 


Sp 
no Oo RS &S RY RY MH NH LH rH 


MDL = METHOD DETECTION LIMIT 


RECOVERY OF SURROGATE STANDARDS 


(%) 
MANHOLE LAB 
COMPOUND 32 SEEP 1 SEEP2 BLANK 
DS-PHENOL 42.8 $6.2 49.2 44.5 
TRIPLUOROMETHYL-M-CRESOL 95.4 88.2 84.6 95.1 
D5S-HITROBENZENE Sede W0cke gs 49.6 ebac! 
D1O-ANTHRACENE 60.4 65.7 60.7? 81.3 


_ DL2-PERYLENE 5951, Glad 61.6 100 


CONCENTRATION OF 6. PRIORITY POLLUTANTS [8 WATEE 
ug/L 


MANHOLE LRE 

COMPOUND 32 SEEP 1 SEE 2 PLANE MDL 
BENZENE yer 28 Ned a | 
ERONOD I CHLORGME THANE = : * < | 
BROMOF ORM = = > - Z 
BROMONE THANE cs 5 s Me 
CARBON TETRACHLORIDE “ - 2 = 2 
CHLOKOBENZENE S 16 } 
CHLOROETHANE = = . - 1) 
2-CHLOROETHYL VINYL ETHER z = 
CHLOROFORM : 
CHLOROHE THANE < = 
DISROMOCHLOROMETHANE a = = 
1, 2-DICKLOROBENZENE = 4 2.6 ; 

5 


an 
al 
‘ 


r~3 
or 
4 
an 
4 an ‘ 
‘ 
— 


1, 3-DICHLOROBENZENE - a4 
1, 4-DICHLOROBENZENE 
1, 1-DICHLORGETHYLENE - - 
1, 1-DICHLOROETHANE = : : : 
1, 2-DICHLORGETHANE - - - - 
TRANS-1, 2-DICHLOROE THY LENE - - - - 
DICHLOROME THANE Sie 20 - - 
1, 2-DICHLOROPROPANE - - - - 
CIS-1,3-DICHLOROFROPENE - - - - 
TRANS-1, 3-DICHLOROPROPENE - - - - 
ETHYLBENZENE - 120 1gu - 
A-METHYLSTYRENE - 
METHYLSTYRENE ISOMERS a.3 250 85 - 
MEST TYLENE ee 4g 

1,1,2, 2-TETRACHLOROE THANE - - - - 
TETRACHLOROE THYLENE iat - : - 
TOLUENE - 2.9 do - 
1,1, 1-TRICHLORGE THANE - = : : 
1,1,2-TRICHLOROE THANE - - = : 
TRICHLOROETHYLENE - - - - 
TRICHLOROFLUOROME THANE 
M+P- XYLENE 4. 
O- XYLENE 

VINYL CHLORIDE 
THIMETHYLBENZENE ISOMERS ++ 
TETRAMETHYLBENZENE ISOMERS f# 


can 
wa] 
oe 
> — 
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‘ 
oe ee es, eee ee 
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HDL = METHOD DETECTION LIMITS 


+ Samples analysed on this date showed higher levels of 
dichlaroaethane compared to the other similar sasples 
analysed on separate days. 


## Concentrations were calculated using 
the response factor of mesitylene. 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS IN WATER 
ug/L 


LAB 
COMPOUND MP4-1 MP4-2 AP4-3 NP4~4 AP 4-5 BLANK “MDL 


SSS SS SS SEES SLES SASS DAU SEAN SNS SHES SOLES ED EO DESES SSN ENED SE SEES ED OSes ccceeesenuuserewneeruleeeLee 


BENZENE : fs Aes P 
CHLOROBENZENE é ‘ s 5 : i 
|, 2-DICHLOROBENZENE : a i : : . 
1, 3-DICHLOROBENZENE) ‘ p : : . 
1, 4-DICHLOROBENZENE] = : fl is 5 Z 
ETHYLBENZENE Z 5 a os " : 
A-METHYLSTYRENE : g : . E 7 
METHYLSTYRENE ISOMERS : 2 3 - . : 
MESITYLENE : : : : ; 
TOLUENE 5.4 6a i 8.4 : : 
K+P-LYLENE : 3 : : i i 
0-XYLENE 2 . ‘ 2 2 
TRIMETHYLBENZENE ISOMERS ¥# 1.4 - 1.6 - . - 
TETRAMETHYLBENZENE ISOMERS ## - 
DICHLOROME THANE 264 28% 338 318 308 - 
TETRAHYDROFURAN 5.9 5.6 - - 7 - 
1, 4-DIOYANE : f . : : ‘ 


— 
CS a el eel DO OE ee 


— 
on 
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MDL = METHOD DETECTION LIMITS 


# Saeples analysed on this date showed higher levels of dichloromethane 
compared to the other saaples analysed on separate days. 


## Total concentrations vere calculated 
using the response factor of aesitylene. 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS IN WATER 
ug/L 


COMPOUND AP3-1 AP3-2 MP3-3 AP3-4 MP3-5 MDL 


eee ww wo eww www wo ow ow ow ww aw wo ow ww wo wo ow ww ow ow wo ww ww we ee ww oo ow ee re eae 


BENZENE 6.2 3.1 8.6 3.4 lee 
CHLOROBENZENE 3 < = 4 = 
1, 2-DICHLOROBENZENE - - - - - 
1, 3-DICHLOROBENZENE } = = a ; <4 
1, 4-DICHLOROBENZENE ) = : = ss = 
ETHYLBENZENE 1.2 * 2.4 1.5 > 
A-METHYLSTYRENE = = = = . 
METHYLSTYRENE ISOMERS = = = = = 
MESITYLENE 
TOLUENE 2. 
M+P-XYLENE | 
O-XYLENE 
TRIMETHYLBENZENE ISOMERS ## 1. 
TETRAMETHYLBENZENE ISOMERS ## 
DICHLOROMETHANE - - 204 = 
TETRAHYDROFURAN 160 190 120 60 30 
1,4-DIOXAKE 1400 1200 980 410 280 150 


MOL = METHOD DETECTION LIMITS 


# Saaples analysed on this date showed higher levels of dichloronethane 
compared to the other sasples analysed on separate days. 


## Total concentrations were calculated 
using the response factor of eesitylene. 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS IN WATER 
ug/L 


COMPOUND APi-1 MP1-2 MPI-3 ss MP1~4 MPI-5 MDL 


BENZENE = = = - = | 
CHLOROBENZENE ' - = * = : I 
1, 2-DICHLOROBENZENE = * — 2 = l 
1, 3-DICHLOROBENZENE] = = = : = 1 
1,4-DICHLOROBENZENE) : = * = = 1 
ETHYLBENZENE * z - - = I 
A-METHYLSTYRENE s = = = . | 
METHYLSTYRENE ISOMERS = os - = = | 
MESITYLENE = = = : a ! 
TOLUENE 9.1 Jo] 12 3.8 = ‘4 
N+P XYLENE * 2 = 2 . 2 
O-XYLENE . = = . . | 
TRIMETHYLBENZENE ISOMERS ## = - = 2.9 ez ! 
TETRAMETHYLBENZENE ISOMERS ## = : = = = | 
DICHLOROME THANE - 308 = 34 24 10 
TETRAHYDROFURAN 6.8 ss aid = It x) 
1,4-DIOXANE . = = : ¢ 150 


MDL = METHOD DETECTION LIMITS 


# Saaples analysed on this date showed higher levels of dichloroaethane 
compared to the other saaples analysed on separate days. 


## Total concentrations were calculated 
using the response factor of aesitylene. 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS IM WATER 
ug/L 


COMPOUND SPI SP2 MP2-1 MP2-2 MP2-3 MP2-4 AP2-5 MDL 


ee a a a a a a a ww we 


BENZENE : . - er ; - - 1.5 ! 
CHLOROBENZENE : : Z 3 : ; : 
1, 2-DICHLOROBENTENE - : : : : : : ; 
1, 3-DICHLOROBENZENE ] 

1, 4-DICHLOROBENZEXE } - - : . e : é 
ETHYLBENZENE - : : = : E : 
A-METHYLSTYRENE : : ‘ E : : : i 
METHYLSTYRENE ISOMERS - : : : : : : 
MESITYLENE : : : Z : E : ; 
TOLUEKE - - 2.2 4.2 5.3 : oe 2 
M+P-LYLENE 2 : : : $ ‘ . > 
O-1YLEXE . : : ‘ . : , 
TRIMETHYLBENZENE ISOMERS #4 : ‘ : : : : : F 
TETRAMETHYLBENZENE ISOMERS #8 ‘ : : ; : : : | 
DICHLOROMETHANE - - - - . . - 10 
TETRAHYDROFURAN Be 61 4g 33 8,7 130 5 
1, 4-DIOKANE - - 300 310 230 120 1100 150 


MOL = METHOD DETECTION LIMITS 


# Saaples analysed on this date showed higher levels of dichloromethane 
compared to the other saaples analysed on separate days. 


## Total concentrations were calculated 
using the response factor of eaesitylene. 


MONITORING DATA 
9420 COTE DE LIESSE, LACHINE, QUE. H Tel. (514) 636-6218 63 71 1Gce 

ESP TELEX: 05-822787 * (LYNJON) 
FAX: (514) 631-9814 


NOVAL AB ts 


To: Conestoga-Rovers & Associates pate. August 9, 1988 
86 Rankin Street 
Waterloo, Ontario 
N2V 1G2 CLIENT 2184-30 

ORDER #: 
Attention: Ms. D. Hayes NL-3868 
fied cbekachi ed mespraadtnartt aes PSF REPORT #: 


| ee 
——eawoa0sS=coqoyvo®oq*“®>=$@q®@Qws““Respssoao@oajolj{eaS eee eee eee 


ao Analysis of Water Samples —- Project 2184-30. 


Ms. Hayes, 


Nineteen (19) water samples, received June 28, 1988, were analysed 
for the extractable compounds listed in the table of groundwater 
monitoring parameters received with the samples, by gc/ms (EPA method 
8270). Results and detection limits are shown in the attached tables. 
Samples MP1-l1, MP1-2 and MP3-2 were heavily emulsified during the 
extraction for base-neutral compounds, which possibly led to the low 
recoveries of the surrogate standards. 


Two compounds listed in the tables, 1,4-dioxane and tetrahydro- 
furan, were too volatile to be analysed by the extraction method. We 
were able to detect these previously, during the analyses for the 
volatile compounds for the same set of samples. Results were shown in 
the tables for volatile compounds in our report NL-3843. 


Chromatograms will be kept on file. Results are not corrected for 
recovery. 


Yours sincerely, 


ene) 


Lai Wa Tang, B.Sc. 


LWI:sm 


“\ y See POnMls7e 


Approved by: J-D. Fenwick, Ph.D., P.Chem. ‘ 


John D. Fenwick 
74-024 


“Pu fark 
“reassess 


WV ty, 


All reports are the confidential property of clients. Publication of statements, conclusions or extracts regarding our reports is not permitted 


without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 
discarded 90 days.after receipt. 
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9420 COTE DE LLIESSE, LACHINE, QUE. H8T1A1 TEL.: (514) 636-6218, 631-1838 


TELEX: 05-822787 * (LYNJON) 
FAX: (514) 631-9814 


NOVAL AB ti 


TO: Conestoga-Rovers & Associates Ltd DATE: August 31, 1988 
86 Rankin Street 
Waterloo, Ontario 


CLIENT 


N2VeliG2 ORDER #: 
Attention: Ms. D. Hayes REPORT #: , NL-3948 


SSSsSsSs90M0M0©0E0E0EE NN NNN 
re; Additional Results for Report NL-3843 CRA Project 2184-30 


Ms. Hayes, 


Three (3) water samples, received June 13, 1988, were analysed for 
2,3,7,8-tetrachlorodibenzo-p-dioxin by gc/ms. Surrogate standard 2,3,7,8- 
TCDD 13C12 was added to the sample prior to the extraction to monitor the 
recovery. No 2,3,7,8-TCDD was detected in any of the samples. Detection 
limits and surrogate standard recoveries are shown in the attached Table. 

Copies of chromatograms are included. 

Sincerely, 


NOVALAB LIMITED 


ee) 


LoWe Tange. B.Sc; 


= m7, A 


Approved by J.D. Fenwick, Ph.D., P.Chem. 


LWT/hl 
encl. 


All reports are the confidential property of clients. Publication of Statements, conclusions or extracts regarding our reports is not permitted 
without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 
discarded 90 days after receipt. 


Ir er 


NL-3948 


Concentration of 2,3,7,8-TCDD in Water Samples 


Recovery of 


Sample Concentration *(ng/L) 2357 ,6-ICDD 130 (2%) 
Manhole 32 Orel A Wooo 

Seep #1 | 0.12 | 734 

Seep #2 O06." 100 

Blank ORs 89.8 


* Note: All values are detection limits 
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9420 COTE DE LIESSE, LACHINE, QUE. H8T 1A1 


LTEE 
LTD 


NOVAL A 


TEL.: (514) 636-6218, 631-1838 
TELEX: 05-822787 * (LYNJON) 
FAX: (514) 631-9814 


TO: Conestoga-Rovers & Associates Ltd | MONITORING DATA DATE: Oct. 20, 1988 
86 Rankin Street 
Waterloo, Ontario CLIENT 
N2V 1C2 ORDER #: 2184-30 
Attention: Ms. D. Hayes REPORT #: NL-4122 
Re: Analysis of Water Samples - Project 2184-30 
Ms. Hayes, 
Four (4) water samples were received on September 27, 1988. They 


were analysed by gc/ms according to the list of groundwater monitoring 


parameters (Table D-4) received together with the samples. 


detection limits are shown in the attached Table. 


Results and 


Chromatograms will be kept on file. Results are not corrected for 


recovery. 
Sincerely, 


NOVALAB LIMITED 
erie). 


CRW rane Docs 


o 
1 Oy peated 
Ry aR Ie a= de 
ESOS Pe: 
er Pe cy 
3 


Approved by J.D. Fenwick, Ph.D., P.Chem. 


LWT/h1 
encl. 


All reports are the confidential property of clients. Publication of statements, conclusions or extracts regarding our reports is not permitted 
without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 


discarded 90 days after receipt. 


ema ———s 


CONCENTRATION OF MONOCYCLIC AROMATIC HYDROCARBONS IX WATER / 
ug/L 


COMPOUKD 1-1 1-2 I-3 1-5 BLANK MDL 

BENZENE I. ; , ? : 
CHLOROBENZENE : : : : : 
|, 2-DICHLOROBENZENE. - : 3 ; : ; 
|, J-DICHLOROBER ZENE . ; : ‘ é 
|, 4-DICHLOROBENZENE 2 . : ; : 
ETAYLBENZENE : : s ; : 
A-KETBYLSTYRENE : 2. 43 k , 
HETRYLSTYRENE ISOMERS : : : F : 
KESITYLENE : : : : : 
TOLUENE oe Si II : 5 
K+ P-XYLENE : : : : ; 
O-KYLENE : : ‘ : ; 
STYRENE : A : ; : 
DICLOROMETAANE ; : : ; 2 
|, 4-DIOUANE : : s . : 
TETRARYDROPURAR : : ’ ; . 
OTHER AROKATIC COHPOUXDS : | : : ; 


oo 
Sd es a Na OO 


KDL = METHOD DETECTION LIMITS 


OTHER AROMATIC COMPOUNDS = Total concentration of tri- and tetranethylbenzenes 
using the response factor of sesitylene, 


CONCENTRATION OF EXTRACTABLE POLLUTANTS IN WATER 


ug/L 

CONPOUND 1-1 |-2 |-3 1-5 BLANK MDL 
PHENOL - - - - - | 
Q-CRESOL - - - - - | 
K+P-CRESOL - - - - - | 
DIMETHYLPHYNOLS - - - - - 6 
BENZOTHIAZOLE 28 16 He 3 - | 
ANTLEIN - - - - - | 
BIS(2-ETHYLHEXYL) PHTHALATE oy 2.6 - - - | 
DI-N-BUTYLPHTHALATE Yes - ft) - | 
NAPHTHALATE - - : - - | 

| 


METHYL NAPHTHALENES - - . S = 


MDL = METHOD DETECTION LIMIT 


RECOVERY OF SURROGATE STANDARDS 


(1) 
COMPOUND 1-] 1-2 1-3, d-5 BLANK 
DS-PHEROL 16.5 21,5 2. 49550 6156 
TRIPLUOROMETHYL-M-CRESOL ies 18.4 £> Qin ISG 
DS-NITROBENZENE Ie eetiiele elt Ue alsa 
DIO-ANTHRACENE 82 86.3 am RT Rea? 
D12-PERYLENE 98.1 100 100 91.4 100 


* = Surrogate standard recoveries were not available to high 
concentrations of interference present in the sagple. 


! TEL.: (514) 636-6218, 631-1838 
94 i : 
20 COTE DE LIESSE, LACHINE, QUE. H8T 1A1 TELEX: 05-822787 « (LYNJON) 


FAX: (514) 631-9814 


NOVALAB as 


Syuteee. 
MONITORING DATA 


Conestoga-Rovers & Associates Ltd DATE: Oct. 20; 138s 
86 Rankin Street 
Waterloo, Ontario 


TO: 


CLIENT 


N2V. 1C2 ORDER #: 2184 


Attention: Ms. D. Hayes REPORT #: NL-4121 


eee ee 


re: Analysis of Water Samples - Project 2184-30 


Ms. Hayes, 


Fourteen (14) water samples were received September 16, 1988. 
They were analysed by egc/ms according to the list of groundwater 
monitoring parameters (Table D-4) received together with the samples. One 
of the water samples was only analysed for the volatile pollutants listed 


in the Table. Results and detection limits are shown in the attached 
Tables. 


Chromatograms will be kept on file. Results are not corrected for 
recovery. 


Sincerely, 


NOVALAB LIMITED 
ee 
Jongh ee! 


L.W. Tang, B.Sc. 


Approved by J.D. Fenwick, Ph.D., P.Chem. 


LWT/hl 
encl. 


All reports are the confidential property of clients. Publication of statements, conclusions or extracts regarding our reports is not permitted 


without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 
discarded 90 days-after receipt. 


CONCENTRATION OP EXTRACTABLE POLLUTANTS IN WATER a 


(ug/L) 
COMPOUND |-4 2-] 2-2 2-) 1-5 j-] j-2 MDL 
PHENOL - - - - - - - ] 
0-CRESOL - - - - - - - | 
M+P-CRESOL 1.6 - - . - - - | 
DIMETHYLPAENOLS - - - - 26 - 1 6 
BENZOTHIAZOLE ‘ 62-240 yy 16 - 32 10 
BIS( 2-ETHYLARXYL) PRTHALATE Dell Nes) 2 Hs - - Des | 
DI-N-BUTYL PHTHALATE I] 4,8 8,4 9,4 § De },] ] 
NAPHTHALENE - - - - . - - | 
METHYL NAPHTHALENES - - - - - - ~ | 
ANILINE - - - - - - - | 
RECOVERY UP SURROGATE STANDARDS 
(1) 
COMPOUND |-4 2-] 2-2 2-3 2-5 j-] j-2 
DS-PHEXOL it Wea aha UI SS 
TRIPLUOROKETHYL K-CRESOL Nya Wel fet YB AE tial 18.6 
D5-NITROBENZENE pS) Ol OR ok aI Clog 
DIQ-ANTHRACENE 87.5 85.6 = 82.2 ey Egil BIG ate 


D12-PERYLENE Oie5) BF Ge TRY GIee S23) te. 09.9 


° 
‘ 


CONCENTRATION OP EXTRACTABLE POLLUTANTS IX WATER 


(ug/L) 
COMPOUND }-) j-4 j-§ §-] §-3 §-§ BLANK MDL 
PHENOL - . . - - - - 
0-CRESOL 4 A = = : - - | 
N+P-CRESOL 15 : . : : - : 
DIMETAYLPHEROLS . - : : - - - - 6 
BENZOTHIAZOLE =. he oS te >) et : | 
BIS( 2-BTHYLHEXYL) PHTHALATE tt ie Ste ha ie : : | 
DI-N-BUTYL PHTHALATE ol 16 6 30 12 35 Dok 
NAPHTHALENE - - - - - - - | 
METHYL NAPHTRALENES - -' - - - - - | 
ANILINE - : “ 3 0 41 - | 
RECOVERY OP SURROGATE STANDARDS 
(i) 

COMPOUND fs eas ee SS te eer 

D5-PHENOL Mach abieo) Natl eich) = eps - 
TRIFLUOROMETHYL M-CRESOL 85.2 67,6 = 94.7 ae je - 
DS-NITROBENZ ENE sh Ninh OI Clash EBS) 51S) at? 
DIO-ANTHRACERE Ib lee) 10 IBY Shy) tales 58 98, 

D1 2-PERYLENE Ms hos) This) atl Spey 100 


* Surrogate revoveries were not available due to high concentrations of 
interference present in the saaple, 


CONCENTRATION OF VOLATILE POLLUTANTS IN HATER 
ug/L 


COMPOUND 1-4 i=] ea Ss) 2-4 


BENZENE : re 2 es . 
CHLOROBENZENE - - - - - 
1, 2-DICHLOROBENZERE - - - - - 
|, 3-DICHLOROBENZENE - - - - - 
1, 4-DICHLOROBERZENE - - - - - 
BTHYLBENZENE - . - - - 
A-MBTHYLSTYRENE - - - - - 
METHYLSTYRENE ISOMERS - - - - - 
MESITYLENE - - - - - 
TOLUENE 6 8.6 es ees 
H+ P-XYLENE - - - - - 
0-XYLENE : - - - 
STYRENE : - - - - 
TETRAHYDROPURAN : 320 ee a 
1. 4-DIOXANE : TR 87 TR 16 
DICHLOROMBTHANE - 23 19 . - 
OTHER AROMATIC COMPOUNDS is - - - - 


MDL = METHOD DETECTION LIMITS 
TR = TRACE 


OTHER AROMATIC COMPOUNDS = Total concentration of tri- and tetramethyl benzenes 
using the response factor of mesitylene. 


re 


CONCENTRATION OF VOLATILE POLLUTANTS IN WATER 
ug/L 


COMPOUND . 3-3 3-4 3-5 4-1 4-3 4-4 BLANK MDL 
BENZENE 14 5.9 31 55 - - - 

CHLOROBENZENE : - . E f 3 : 

1, 2-DICHLOROBENZENE S : 5 z " s 

1 ,3-DICHLOROBENZENE z : : : : . 

1, 4-DICHLOROBENZENE 3 ‘ : e 2 : : 

BTHYLBENZENE ; . : 2 : 2 
A-HETHYLSTYRENE : “ 2 3 5 a ae 

METHYLSTYRENE ISOMERS a 3 5 : E - é 

MESITYLENE : - 
TOLUENE } 8.1 : 
M+P-XYLENE TR ? - - : 2 : 
O-XYLENE TR | 

STYRENE - - 

TETRAHYDROFURAN 13 16 11 : - z z 
1. 4-DIOXANE 740 130 
DICHLOROMETHANE 3 “ 3] F : _ i 
OTHER AROMATIC COMPOUNDS | ie : : e g 


oO 
a 
=> a 
4 ‘ 
0 ‘ 
0 ‘ 
6 ‘ 
> 
— —3 
—_— om Oo om op OY > KO 


MDL = METHOD DETECTION LIMITS 
TR = TRACE 


OTHER AROMATIC COMPOUNDS = Total concentration of tri- and tetramethylbenzenes 
using the response factor of mesitylene. 


® a 
THE REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH 


Department of Engineering 
71 Main Street West, Hamilton, O 


Refer inion. 209=22 


Attention of V Ter] uk 
Your FileNo 


September 30, 19938 


Conestoga-Rover & Associates Limited 
651 Colby Drive 

Waterloo, Ontario 

N2ZVi ECZ 

ACTH. An) .Crutener 


Environmental Site Monitoring Control 
Upper Ottawa Street Landfill Site 


Gentlemen, 


Enclosed find analytical data on the surface waters of the Redeni s 
Creek, performed by the Ministry of the Environment in June L937. 


Please-include Ehe data in the forthcoming Environmental Monitoring 
Report for the Upper Ottawa Street Landfill Site. 


[/ 
V.Terluk, Supervisor 
Solid Waste Operations 


GD/ 


INEGI} 9 © 


MINISTRY OF THE ENVIRONMENT 
LABORATORY SERVICES BRANCH 
- DRINKING WATER ORGANICS SECTION 
MASS SPECTROMETRY ANALYTICAL REPORT 


To: als n miler Ist; : c 
West Gntarl Kann 
Re: Gc S Us mM 


Submission No: WCO +ABR 


MS Reference No. Other Lab No. Sample Description 


My Iq - 0204 /5 (a 


For additional information contact: Dr. V.Y. Taguchi 
(416) 2U8=3755 
273S-S930 
(416) 248—7u8l = 


He 5 (aby. MH Vosine 
leak S. 
2c O.Meresa, 


nae Cadac | a7 ie ae 


Extractable organics were determined in the following 
manner: 


Internal standards were added to the samples to permit 
quantification of, the components present. The samples were 
extracted under basic and acid conditions and the extracts 
concentrated prior to GC/MS analysis of the extractable 
fractions. The compounds were separated using capillary GC 
and were identified using mass spectrometry. The components 
isolated have only approximate concentrations marked. ais 
approximation is based on three major assumptions which are: 


1. The extraction efficiency of the compound is identical to 
that of the internal standard added to each sample. 


2. The GC behaviour of the compound is identical to that of 
the internal standard. 


3. The MS response of the compound is identical to. that of 
the internal standard. 


These assumptions may not hold and any deviation will affect 
the estimate of concentration. 


The results for the analysis are indicated in the attached 
table(s). 


Volatile organics were determined in the following manner: 


Internal standards were added to the Samples to permit 
quantification of the components present. The samples were 
analyzed by a purge and trap technique followed by capillary 
GC/MS to separate, identify and Quantify the organics. The 
compounds found and their concentrations are indicated in the 
attached table(s). Many of the components isolated have only 
approximate concentrations marked. This approximation is 
based on three major assumptions which are: 


1. The purging efficiency of the compound is identical to 
that of the internal standard added to each Sample. 


2. The GC behaviour of the compound is identical to that of 
the internal standard. 


3. The MS response of the compound is identical to that of 
the internal standard. 


These assumptions may not hold and any deviation will atfece 
the estimate of concentration. 
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Trichloroethylene haat ae | 


1,1,2-Trichloroethane 


a 
i : 


Chlorodibromomethane 


2. 
(ais 
Tacivene 


Lae) 
O | 
a 
& 
@ 
ie | 
(0) 
Ra 
/ 
il 


ig) 
ct 
oy 
MK 
| od 
oy 
o) 
2 
N 
) 
J 
0) 
ii 


rf 
Ce 


sr ae i 


ili 
7 


ND - not detected - less 0.05 ug/litre 
ND+ - not detected - less than 5 ibkep//Mlaleatey 
NOTES : 
Cat race - less than 0.1 ug/litre 
* - approximate - response of standard not determined 


/ 
Date Sampled: “B77 OS od (1 Se Ake 


Ss 


| 


yas ee Lcaface 10 0G 


; Ava ly 
Date Sampled: % / Os. Ow C Ka tAol ut) 


Oateusnalvekd: = Ge wo, er Samples MY \9- 0224 [Ss 


Compound 


ics 
= 101 
W 


7 

D 
S 
SO 


\ 

e_|0 
c= 

oii 


Sa 
¢ 

K) 

K) 
® 

_— 
Ky) (Dp 

f 
U = 
O UR 
LU) 

y 


ShieclwreCare: 


NOTES 


* = approximate - response of standard not determined 


1286 (10/84) <u. Dorscrak 4 =) Prsrnoec oft Soc eotuncls | 


4» 


Ak F re’ Y a 
f Date Sampled: 8 / Of Oo era OM f 


“¥ OA4B3 Date Analyzed: g% ? Ob a Samples M) 14 ~ o224 / 
x L\ Poot OHawa Steg 4/E | 


= 0224 


NO CQor Cane unds; mi een 
ies | | 


} 


Compound 


3 


(\ 
merlea'a 


meer | 
ere 
eet 2) 


2 


RYVAO 


dickhul nol 


N | 
Nv) 


pA 


45Ie) 


| 


5 re 
S | ea 
HS 

9 


N 
(n 
Y 7 


| | 
| 


Nb——=-not—detected——_tes3_than—6-05 -ug/litre 
NOTES 
tx——_=_tvace——____=_less—than—@,1 u¢g/litre 


te - approximate - response of standard not determined 


1286 (10/84) superset pk + —_ Rura her of Corn pomnds 


_~ oO @ FILE COPY 


2 TEL.: (514) 636-6218, 631-1838 
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9420 COTE DE LIESSE, LACHINE, QUE. H8T 1A1 TELEX: 05-822787 » (LYNJON) 


FAX: (514) 631-9814 


NOVAL AB ts 


TO: Conestoga-Rovers & Associates Ltd DATE: Nov. 9, 1988 
86 Rankin Street 
Waterloo, Ontario CLIENT 
N2V 1¢2 ORDER #: 2184-30 
Attention: Ms. D. Hayes REPORT #: NL-4194 


Re: Analysis of Water Samples - Project 2184-30 


Ms. Hayes, 


Seven (7) water samples were received September 20, 1988. Two (2) 
water samples were analysed for VOC and BNAE according to Table D-2, two 
(2) water samples were analysed for VOC and BNAE according to Table D-4, 
and four (4) water samples were analysed for VOC, BNAE (including TCDD), 
organochlorinated pesticides and PCB according to Table D-1. These Tables 
of required compounds were received with the water Samples. Results and 
detection limits are shown in the attached Tables. 


Chromatograms will be kept on file. Results are not corrected for 
recovery. 


Sincerely, 


NOVALAB LIMITED 
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Approved by J.D. Fenwick, Ph.D., P. Chem ‘ 4 
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All reports are the confidential property of clients. Publication of statements, conclusions or extracts regarding our reports is not permitted 
without our written approval. Any liability attached thereto is limited to the fee charged. Unless otherwise arranged samples will be 
discarded 90 days after receipt. 


ear SS HP SAAS 


NL-4194 
Concentration of PCB in Water Samples (ug/L) 

Sample Aroclor 1242 Aroclor 1248 Aroclor.1254 Aroclor 1260 
Seep 1 ND TR 0.03 ND 
Seep 2 ND TR 0.02 ND 
Leach MH ND ee 0.08 ND 
Detection Limits OR05 0.05 ORO2 0.02 
TR = Trace 

Concentration of 2,3,7,8-TCDD in Water Samples (ng/L) 

Recovery of 2,3,7,8-TCDD 

Sample TCDD 12C13 Surrogate 
Seep 1 <) O10 5360 
Seep 2 <0; 12 5941 


Leach MH < 10.46 54,0 
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CONCENTRATION OF OC PESTICIDES IN WATER 
ug/L 


COMPOUND | 2 KA KL 
ACB . - . 0.001 
HEPTACHLOR . - - 0.002 
ALDRIN : : : 0.003 
p,p'-DDE - : : 0.007 
NIREL - é - 0.02 
A-BHC . . 0.003 0.001 
B-BHC : ~ : 0.002 
LINDANE - . . - 0.02 
D-BAC . : - 0.002 
HEPTACHLOR EPOXIDE : . . 0.004 
CIS-CALORDANE - ; - 0.005 
TRANS-CHLORDANE - = ae 0.005 
o,p'-DDD - - - 0.003 
o,p'-DDT ° - . 0.01 
p,p'-D00 : - : 0.01 
p,p'D0T . - - 0.02 
KETHOXYCHLOR . . . 0.08 
A-ENDOSULPAM - - . 0.006 
DIELORIN - - . 0,009 
ENDRIN - - : 0.02 
B-EXDOSULPAN - - - . 0.01 
ENDRIN ALDEHYDE - - - 0,01 
EXDOSULPAR SULPATE . . . 0.06 


TOXAPHENE = = ; = | 


CONCENTRATION OF EXTRACTABLE POLLUTANTS IN WATER 
ug/L 


COMPOUND SP-| SP-2. KP-4-2 KP-4-5 BLANK MDL 
» PHENOL S : : : : l 
Q-CRESOL ; : : : ; | 
K+P-CRESOL 2 ; . | 
DINETHYLPHYHOLS : : : ~ : 6 
BENZOTHIAZOLE 2 : = 2 : | 
ANTLINE < : | 
BIS(2-BTHYLHEXYL) PHTHALATE Je iol! | 
DI-N-BUTYLPHTHALATE - 2,8 - : : l 
NAPHTHALATE = D - 
HETAYL NAPBTHALENES “ > : : : | 


MOL = METHOD DETECTION LIMIT 


RECOVERY OF SURROGATE STANDARDS 


(1) 
COMPOUND sp-]$P-2. MP-4-2. KP-4+5 BLANK 
D5-PHENOL ei ia S19) te aie 
TRIFLUOROKETAYL-H-CRESOL el Tite abbey ited ene 
DS-NITROBERZENE 2.8 Mt 3009 TAS 82 
DIQ-ANTHRACENE eo Seo Sh aes) 


D12-PERYLENE ne be mee 63 8] 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS td WATER 
ug/L 


COMPOUND HP4-2 = KP 4-5 5P-| 5P-2 BLANK HDL 

BENZENE §,} - : : Z 
CHLOROBEWZENE - - - “ : 
|, 2-DICHLOROBENZENE - - - : 
| ,J-DICHLOROBENZENE : - : : 3 
| ,4-DICHLOROBENZENE . - - . « 
ETHYLBENZENE - - - Z : 
A-METHYLSTYRENE - - - . : 
METAYLSTYRENE ISOMERS - : - 2 és 
HESITYLENE . - = “ 5 
TOLUENE - - s 2 - 
H+P-XYLENE - - : . : 
O-XYLENE - - : - 3 
STYRENE - - : : $ 
DICHLOROMETHANE - - - 4 2 
TETRAHYDROFURAN - ie - < é 
1 ,4-DIOXANE . - - ‘ : 
OTHER AROMATIC COMPOUNDS are - - - - 


=) pa te? > 
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MDL = METHOD DETECTION LIMITS 


OTHER AROMATIC COMPOUNDS = Total concentration of -tri- and tetramethylbenzenes 
using the response factor of mesitylene, 


CONCENTRATION OF VOLATILE PRIORITY POLLUTANTS IX WATER 
ug/L 


COMPOUND SEER I. SEER? MH BLANK KDL 


BENZENE 2.6 6.5 } 


. BROMODICHLORGMETHANE - - : z 


| 
| 
BROHOPORK - - - - 2 
 BROMOMETHANE - - - - 16 
CARBON TETRACRLORIDE - - - - 2 
CHLOROBENZENE - - - - | 
CHLOROETHANE - - - - 0 
2-CHLORORTAYL VINYL ETHER : - - - - 0 
CHLOROPORH - - - - | 
CHLOROMETHANE - - . - 0 
DIBROHOCHLOROMETHANE | 
|, 2-DICHLOROBENZENE | 
| ,J-DICHLOROBENZENE | 
|, 4-DICHLOROBENZENE | 
|,1-DICHLOROETHYLENE = | 
|, |-DICHLORORTHANE - - - - 
|, 2-DICHLOROETHANE - - - - 2 
TRANS-1, 2-DICHLOROETHYLENE - - - - 
DICHLOROMETHANE - - - . 10 
|, 2-DICRLOROPRUPANE - - - - | 
CIS-1,3-DICHLOROPROPENE - - - - | 
TRANS-1 , J-DICHLOROPROPENE - - - - | 
PTAYLBENZERE - - - - | 
A-KETHYLSTY RENE - - 1 - | 
METHYLSTYBENE ISOMERS - - 19 - | 
MESITYLENE - - 6 - | 
1,1,2,2-TETRACHLOROZTHANE - - - - 2 
TETRACHLOROETHYLENE * - - - - | 
TOLUENE - . - - 2 
2 
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1,1, l-TRICHLOROBTHANE : : : : 
|, |, 2-TRICHLOROBTHANE : : : : 
TRICHLORUETHYLENE : : : ’ 
TRICHLOROPLUOROMETBANE : F : ; 
K+P-YYLENE $9 7 2.4 4 
O-LTLENE I6 TR 2 : 
VINYL CHLORIDE : : , : | 
OTHER ABOKATIC COHPOUKDS $60 55 48 g 


MDL = METHOD DETECTION LIMITS 
TR = TRACE 


OTHER AROMATIC COMPOUNDS = Total concentration of tri-and tetramethylbenzenes 
using the response factor of mesitylene, 


ee ia PRIORITY POLLUTANTS IW WATER 


ugiL 

LEACH 
COMPOUND SEEP | SEEP 2 MH BLANK KOL 
ACENAPHTHENE me ae | eee - | 
ACENAPHTHYLENE - =) eal:6 | 
ANTHRACENE TR - - - | 
BENZIDINE - - - - 10 
BENZ(A)ANTHRACENE - - - - | 
BENZ0(B)PLUORANTHENE | 


BENZO(K) PLUORANTHENE | - - . - ? 
BENZO(A)PYRENE . . - - } 
BENZO(GHI) PERYLENE - - . - 5 
BENZYL BUTIL PHTHALATE - : - - | 
B1S(2-CHLORUETHYL) ETHER . : : : 
BIS(2-CBLOROETHOLY )METHARE - - . : 
BIS(2-BTHYLAEXYL) PHTRALATE ibe tigi gt? : 
BIS(2-CHLOROISOPROPYL) ETHER - : : . 
4-BROKOPHENYL PHENYL ETHER - - : | 
2-CHLORONAPATHALENE : : ; 
4-CHLOROPHENYL PHENYL ETHER - . . . | 
CHRYSENE . . . : 2 
DIBENZ(A, A) ANTHRACENE . . . . 5 
DI-N-BUTYL PHTHALATE = - . - . | 
|, J-DICHLOROBENZENE 23 . . - 
| ,4-DICHLORO BENZENE bo Pie 9,5 . | 
|, 2-DICHLORO BENZENE - - - - | 
},}'-DICHLOROBEN2IDINE . : . = | | 
DIETHYL PHTHALATE = = - - | 
DIMETHYL PHTHALATE oj Re . - | 
2, b-DINITROTOLUENE - - . : } 
2, 6-DINITROTOLUENE : : : : : } 
|, 2-DIPHEHYLHYDRAZINE : : a. ate 
DI-N-OCTYL PHTHALATE ; : - - | 
PLUORANTHENE . - . . ] 
FLUORENE Lat Wie win - 
HEXACHLOROBENZ2NE - . . . | 
HEYACHLOROBUTADIENE - . . - } 
HEXACHLOROCYCLOPENTADIENE . . - . 5 
REXACRLOBOETHANE : - . - } 
INDEHO(1,2,3-CD) PYRENE . - . . , 
TSOPHORONE : . ; : 
HAPHTHALENE - . . . | 
NITROBENZENE - . . . 
N-NITRSO-DI-H-PROPYLAMINE . - . ‘ 
H-NITROSODI PRENYLAMINE TS ees eee . 
PRENANTHRENE 5S - - . | 
PYRENE . : : - 
1 ,2,4-TRICHLOROBENZENE . : . : | 


WDL = METHOD DETECTION LIMIT 
TR = TRACE 


Total concentration of benzo(b)- and benzo(k){luoranthene 1s shown 
in the row for benzo(k)fluoranthene. 


CONCENTRATION OF ACIDIC PRIORITY POLLUTANTS TN WATER 


ug/L 
LEACH 
COKPOUND SEEP | SEEP 2 KH BLANK HDL 
PHENOL - - 39 - / 
‘-CHLUROPHENOL - - - - 2 
2, 4-DIMETHYL PHENOL 6 a 18 - 12 
4-CHLORO-3-HETHYLPHENOL - - - - 2 
2,4-DICHLORO PHENOL - : - - 2 
2,4,6-TRICHLORO PHENOL - - - - 2 
2-NITROPHENOL > - - - § 
2, 4-DINITROPHENOL = = - > 12 
9-KETAYL-4 , 6-DINITROPHENOL - - - - 10 
4-H ITROPHENOL - - - - 10 
PENTACHLOROPHENOL - - - - 6 
OTHER DIMETHYLPHENOLS 14 - 66 - 6 


MDL = KETHOD DETECTION LIMIT 


_ RECOVERY OF SURROGATE STANDARDS 


(1) 
| LEACH 
COMPOUND seep | SEP 2 © KH BLANK 
S-PHENOL 18.8 40.2 49.2 45.6 
TRIFLUOROMETHYL-H-CRESOL 19 60 19 65.2 
05-NITROBENZENE ee lee 
DIO-ANTHRACENE 1678.94 85.3 


D12-PERYLENE $6.) 63.5 98. | 


APPENDIX F 


HISTORIC GROUNDWATER AND LEACHATE QUALITY DATA 


(as presented in RFP) 
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